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Scavenging Sys tem 

(14) A scavenger compressor system is provided to remove vinyl chloride from lines or hoses which 
must be disconnected during loading or unloading operations. When scavenging is completed, 
such lines or hoses are purged with nitrogen to a remote vent stack. 


Source: 


Testimony of Richard T. Hughes, Vice President, Union Carbide Corporation, before 
OSHA, on Vinyl Chloride Occupational Exposure Standard, July 5, 1974. 







Compressor 



Wall Fan (Cl002) 
0.000066 Lbs VC/Lb Prod 
7 PPM VC 
0.821 Lbs VC/Hr 


Source: Snell industry interview 
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TANK CAR UNLOADING - ADVANCED 
PRACTICE USING SFOT VENTILATION 
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BASIS 12,400 LBS/HR PVC 
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SNELL'S REACTOR DESIGN AND CLEANING OVERVIEW 


REACTOR DESIGN CAN SIGNIFICANTLY REDUCE CHANCES OF EMISSIONS OF VCM 


Recent changes have been incorporated to the design of reactors which will contribute 
in several ways to minimize chances of emission. 

(1) The Trend To Larger Size Reactors Diminishes The Number Of Leakage Points 


In early designs, 1947-1967, the reactors were kettles, usually glass lined, 
ranging in size from two to five thousand gallons. The bulk of the equipment 
still in use falls in this category. 

However, new designs have been developed together with manufacturing methods 
and the most recent equipment incorporates reactors which can be as large as 
18, 000 gallons if glasq lined and even 35, 000 gallons (Shinetsu) if stainless. 

Hulls in Germany is reported to be using a 55, 000 gallon reactor. 

GlasS lining techniques, transportion restrictions, and heat transfer considera¬ 
tions will limit the size of glass lined equipment to 18, 000 gallons. 

The factory cost of an 18, 000 gallon glass lined reactor is $350, 000, including 
agitator and drive. The cost of a stainless reactor (clad construction) of 18, 000. 
gallon capacity shoul- 1 be competitive. 
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. Exhibit A - 4, following this Exhibit, summarizes the advantages and devel¬ 

opment needs of large reactor technology. 

. Design steps such as elimination of the manual charging of minor ingredients, 

the possible use of ball and plug valves, reduction of the number of flanges 
can aid in limiting leaks from peripherals. 

The Newer Design Bottom Entering Agitators And Baffles Can Significantly.Reduce 

Possible Monomer Leakage 


In the older design, shown in Exhibit A - 5, following Exhibit A -4, the agi¬ 
tator usually enters the reactor from the top, so that the seal around the shaft 
is containing the high pressure VCM atmosphere. High Pressure Dual Seal de¬ 
sign is used, but since the sealing depends in large part on the oil pressure in 
the ring, a problem may arise in case of power failure. 

The same problem arises (with lesser severity) with the top entering baffles. 
Seal deterioration around the baffles has been observed in several instances 
and creates a particularly insidious problem. 

A newer design, shown in Exhibit A - 6, following Exhibit A - 5, incorporates 
bottom entering agitator and baffles; thus the seals are containing liquid. It 
has the double advantage of making the containment easier and to give visual 
warning of leakages. 
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. Furthermore, the newer design of the bottom entering seals used in glass 

lined reactors incorporates a pre-seal in which water at a pressure slightly 
higher than in the reactor is deliberately allowed to leak in at about 15 g.p.h. - , 
thus precluding the possibility of leakage to the outside. 

. For the baffle installation, a new flush glass-to-glass seal has been developed; 

this design could not be used with the conventional nozzle entering baffle. 

In the larger size reactors, baffles are used as an auxiliary cooling surface, 
adding an extra 25 sq. feet of heat exchange area to an 18, 000 gallon reactor. 

(3) The Indirect Effects Of Bottom Entering Baffles And Agitator May Be More Important 
From The Standpoint Of General VCM Levels In The Plant 


The main reason which prompted the design change was the attempt at eliminat¬ 
ing, or minimizing, the "Bath Tub Ring" effect. 

This is the formation at the gas liquid interface of agglomerates which cling to 
the solid surfaces and tend to build up to considerable size, sometimes break¬ 
ing out in multipound chunks. This phenomenon is particularly bothersome at' 
the comparatively low clearance between baffles and wall. With bottom entering 
baffles and agitator these effects are virtually eliminated since there is no hy¬ 
draulic dead space for the agglomerates to form and grow. The reduction or 
elimination of formation of agglomerates lowers the frequency of strainer clean¬ 
ing and thus significantly minimizes a source of potential exposure. Pipe clogging 
is less frequent. Perhaps the main advantage is that the need to open the reactor 
for inspection and cleaning is greatly reduced. 
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M ANUAL REA CTOR CLEANING IS A MAJOR CAUSE OF EMISSION PROBLEMS AROUND 
THE REACTOR — '-—-— 


While the most obvious problems associated with manual cleaning of the reactor are 
the possible emission of VCM upon opening the manhole and the exposure of the man entering 
the reactor, these do not constitute major engineering difficulties. Adequate venting proce¬ 
dures either are in force or can be implemented to significantly limit exposure to VCM upon 
opening the manhole. Personal protective devices eliminals the risk of exposure of the man 
entering the reactor. 

But there are two more serious and long-lasting effects of the manual cleaning operation 

. the deterioration of the manhole cover sealing surfaces due to 

unavoidable chipping from repeated opening and closing 

. the possibility that during hand cleaning operation ’ a sight glass 

may be chipped leading to subsequent bursting under pressure 

Several methods have been proposed to reduce or eliminate the need to enter the reactor for 
cleaning. 

(1) Deterioration Of The Manhole Cover Seal Is A Significant Cause Of Leakage 


Every time a manhole is opened in a glass lined reactor, there is a chance for 
the glass covering the outer part of the manhole nozzle to become chipped. 
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a chtion, there is a possibility of deterioration of the gasket. A combina- 
tion of a faulty gasket and a chipped manhole lip is a frequent source of a sig¬ 
nificant leak. Until recently, little attention was paid to this feature due to 
the comparatively high ppm level considered acceptable around the reactor 


Design Improvements Have 
Of The Manhole Cover Seal 


Been Developed To Reduce The Risk Of 


Deterioration 


-- 


Kecently designed glass lined reactors are equipped with an Inconel o 
which is fused to the glass lining in the vertical portion of the nozzle. 

This design eliminates the chances of chipping the glass lining and permits a 
tighter tongue and groove metal-to-metal seal which, combined with a com¬ 
pressed asbestos gasket, insures a much more durable and positive seal Un¬ 
fortunately this design cannot be applied to older reactors unless they are sent 
o e factory for reglassing. The turnaround time for this can be 60 weeks. 

manhole" 8 ^ COnventional man heads with Lenape's can alleviate leaks around the 


( 3 ) 


Another Danger Area Is The Rupture Of The Sight Glass 


During manual cleaning it is often necessary to free the nozzles holding sight 
g asses from accumulated solids. In the process sight glasses may be accident¬ 
ally chipped, which may induce an undetected hairline crack resulting in a burst- 
ing of the sight glass when the reactor is pressurized. 
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Another source of sight glass rupture is the removal of the sight glass for 
cleaning. Upon re-installation, uneven tightening of the bolts is known to have 
induced stress in the glass with the result that when the pressure stresses 
were added the sight glass burst. A novel design incorporated in the late models 
of glass uned reactors eliminates this possibility. 


IN SIT U CLEANING MET HODS SHOULD PROVIDE A SOLUTION 
FREQUENT OPENING OF THE REACTORS ~ 


TO THE LEAKAGES 


CAUSED BY 


The ideal solution would be to eliminate the need for opening the reactor. Complete in 
situ deamng would provide this solution if it could be made thorough enough. Several methods 
exist or are under development and a brief review of their characteristics is given here. 

(1) Hist orical Changes Have Already Reduced The Frequency Of Cleaning 


n all feactors involving a change from a liquid to a solid phase, such as encoun¬ 
tered in PVC production, there is a tendency for the solid to agglomerate and ad¬ 
here to solid surfaces under certain conditions. This tendency is a function of: 


nature of the solid and liquid phase(s) 


quality of the reactor surface 
presence of stagnant zones in the reactor 
"Bath Tub Ring" effect 
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It has been observed that in the course of the development of PVC production 
from its beginning in the 1940's to the present, two changes have con -ibuted to 
reduce the frequency of cleaning: 

a trend to larger reactors has reduced the tendency for 
the agglomerates to bridge, say between baffles and side 

formula changes seem also to have resulted in a lower ten¬ 
dency for the solids to agglomerate 

The result has been that the cleaning frequency has gone down from once every 
batch to once every four or five batches. Yet this still may constitute an un¬ 
acceptable frequency. 

Furthermore, with the trend to large reactors (10, 000 gallons plus), structures 
had to be erected in the reactor to allow for reaching the required areas (usually 
in the nozzles on the top cover and at the liquid gas interface). A development 
was the use of hand directed high pressure (up to 10, 000 psi) nozzles. This is in 
fairly widespread use. 

Zjlgi -6 Are Two Basic Methods For Automatic Cleaning Wit h Some Variants- Water Wash 
And Solvent V/ash " ~---—-- 


One method uses water under pressure and relies on the mechanical impact of 
high kinetic energy water particles. 
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There are two variants of the water method: 

very high pressure low volume spray--a typical instance 
would be 6, 000 psi at 50 g. p. m. for a 5, 000 gallon reactor. 
Cleaning time is twenty minutes 

low pressure high volume spray--typically, for the same 
5, 000 gallon reactor, 200 psi at 200 g. p. m. Cleaning 
time is twenty minutes 

By and large the problem with water consists simply in separating the solid poly¬ 
mer from the water stream. In fact, for large volume applications, water re-use 
may be justified. 

The other method uses solvents. At present, there are several solvents in use: 
EDC, Tetrahydrofuran, M-Pyrol, and one as yet undisclosed from Robintech. 

The solvent method has two variants: 

in one method the solvent is allowed to completely fill the 
reactor 

the other solvent method is the use of an automatically con¬ 
trolled solvent spraying 

fhe main drawback of the solvent methods is the need to recover the solvent (they 
are quite expensive, on the order of $0. 50 to $1. 00 a pound), and to a certain ex¬ 
tent it displaces the problem to the cleaning of the heat exchangers or other solvent 
recovery devices. This is a major reason for which proprietary rights and patents 
cover these methods. 






vj JO 1 !.) 




(3) 


EXHIBIT A - 3(9) 
USDOL/OSHA 


The Cleaning Methods Are Proprietary But Are Offered For Licensing 


At present there are several methods offered for licensing. Two of them are basically 
water methods: 


GOODRICH HRC 

High Pressure Water •- the method involves the use of very high 

pressure, retractable, multi-directional 
water sprays; manual cleaning is required 
approximately after every ten batches 

‘he equipment cost is about $100, 000 (one 
unit needed per reactor size class); there is 
a $50, 000 usage fee; believed to be non¬ 
recurring 

the method drawback is that reactors have 
to be opened to install the portable equipment, 
causing deterioration of the manhole cover seal 

the time lag for the institution of this method 
depends on delays in construction of the special 
ized equipment, and in acquisition of the ancil¬ 
lary equipment, pumps, tanks, etc. It is esti¬ 
mated at about 6 to 8 months 







PFAUDLER Low 
Pressure Water 
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the method involves the use of a patented 
retractable nozzle assembly which is per¬ 
manently installed in the reactors. Its ad¬ 
vantage is that with twenty minutes of clean¬ 
ing after each batch, at least twenty-five 
batches can be processed before another 
type of cleaning is required. An interesting 
variant is the use of solvent on, say, every 
twentieth cleaning. This is claimed to make 
it unnecessary to enter the reactor for other 
than annual or semi-annual •-outine inspection 

the spray nozzle assembly is estimated to cost 
about $25, 000 

ancillary piping and equipment varies widely 
depending on the number of reactors and such 
other factors as plant layout, etc. Probably 
$10,000 per installed reactor is a good approxi¬ 
mate figure. 

installation delays may be on the order of 10 to 
12 months 

the cost of adding solvent capability may double 
the capital investment costs 







EXHIBIT A - 3(11) 

USDOL/CSHA 

The other proprietary methods involve the use of solvents: 

. STAUFFER EDT - the heart of the method is the solvent recovery 

unit. A drawback is that it is a soak method 
in which the reactor is completely filled. Turn 
around time for a 5, 000 gallon reactor is about 
three hours 

the required equipment involves essentially cir¬ 
culation pumps, solvent storage tank and a sol¬ 
vent recovery unit 

a license fee based on capacity entitles the li¬ 
censee to flow diagrams, thermodynamics and 
energy data, operating manuals, etc. 

the cost of the recovery ui it is said to vary from 
$75,000 to $150,000 depending on solvent hand¬ 
ling capacity. This does not include the engineer¬ 
ing costs nor the storage. For a 5, 000 gallons 
per year of solvent purification a total installed 
cost of $250,000 to $300, 000 appears reasonable 

such an installation may require up to 2 years and 
significant shut downs of production facilities have 
to be anticipated 

American Chemical is believed to use the Stauffer 
method with EDC as the solvent. This may be an 
interesting solution for integrated plants, where 
EDC is available 











GAF Process 


SlilNETSU Process 
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this process uses a trademarked solvent 
M-Pyrol and retractable spray devices per¬ 
manently installed on the reactor. The clean¬ 
ing devices are installed typically in 4" noz¬ 
zles. They retract behind a quick opening 
gate valve during reaction 

a problem with this equipment is that gate 
valves are not very reliable as closing de¬ 
vices in presence of solids, so that leakage 
cannot be ruled out under pressure. The de¬ 
sign does not incorporate th^ elaborate seals 
required to contain VCM should the gate valve 
not close completely 

the costs of equipment are similar to those for 
the Stauffer process and subject to about the 
same installation delays 


this is a proprietary process which is an integral 
part of the Shinetsu Large Reactor Technology. 

It requires specific design features which may not 
be economically installed in existing reactors. 

In addition, the process cannot be used i \ glass 
lined reactors. 
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COMPARISON OF LARGE REACTOR 
TECHNOLOGY WITH HISTORICAL 
* REACTOR TECHNOLOGY-AFTER CONOCO 

A new Conoco PVC plant based on the. large reactor technology came on 
stream in 1971 in Oklahoma City, Oklahoma. Conoco also operates a small reactor 
PVC plant in Aberdeen, Mississippi, and the following data are related to small 
reactor plants based on our experience at the latter plant. • Approximately 32 
to 34 small 2200 gallon reactors arc needed to provide the same capacity that 
is obtained' in 4 large reactors at Oklahoma City. This means that 8 times as 
many reactors must be charged, polymerizations contained, stripped, dumped, 
cleaned, etc. The number of mechanical entities (valves, flanges, pumps, etc.) 
requiring maintenance (leak problems) is substantially less in the large reactor 
plant, a strong positive tactor in its favor. Moreover, most of the mechanical 
steps in the new plant are carried out by remote control while the operator 
keeps all phases under observation by means of charts, schematic diagrams, lights, 
and closed circuit TV cameras. These comparisons arc also based on considerations 
of the cooling water availability, product mix and the particular chemical and 
engineering approach in use. 

Most of the small reactor plants have been constructed with the reactors 
contained in buildings. Our large reactor plant has only a roof over the reactor 
building. The associated piping, instrumentation, etc. are enclosed on the sides 
by a protective metal screen-like structure which covers only about two-thirds 
of the vertical rise. Therefore, the reactor area is essentially "open air". 

The large reactor technology, when producing construction type resin, rc- 
guires personnel entry only about once every thirty days; in small reactors, entry 
for cleaning is about every 4 or 5 days. Reduced entry frequency is obviously pre¬ 
ferred until the goal of zero personnel entry can be achieved by additional re¬ 
search on "clean wall" polymerization formulations. Until that time a combination 
of soii'o/it cleaning followed by periodic personnel entry in the reactor to manually 
chip away polymer will be required . 
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Our large reactor plant provides about a 98Z yield of PVC based on vinyl 
chloride monomer charged whereas small reactor plant yield in only about 9-1 to 
95'-:. While the distribution of the yield loss is not fully dcfincxl, we believe 
a significant reduction in atmospheric emissions is being obtained. In addition 
to the differences in product mix, this difference in yield reflects the fact 
that fewer operational steps are required in large reactor technology which 
minimizes the loss of both solid 1'VC and gaseous veil. This should provide a 
workplace wi th a lower risk for the employee of VCM exposure. 

Large reactor manpower requirements are approximately one half that of 
small reactors on an- equal production basis. Two large reactors require two 
reactorr.cn per shift. Sixteen small reactors, the-number necessary to equal 
the production of two large reactors, require four rcactormcn per shift. On 
a per pound basis, large reactors require 0.084 rcactormcn per million pounds 
per year while small reactors require 0.168. 


In view of what we believe to be positive advantages for large reactor 
plants, we plan to install additional large reactors to replace the small reactor 
sections o. the Aberdeen plant when appropriate technology is available. At 
the present time, large reactor technology is limited to a very specific range 
° resins which find application in the construction industry. These types of 
resins co not have rigorous requirements on several important PVC properties; 
e.g. "fisheyes". Although higher quality resins suitable for wire and cable, 
calendering and Other applications have been demonstrated to be technically 
feasible in our large reactor technology, significant additional developmental 
ctlort will be required to demonstrate production of these resins on a co.nmercially 
practical basis. To accomplish the goal of replacing our small reactors at 
Aberdeen and of providing resins required by the market, we believe that the 
following is a very realistic timetable: 
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. Pasic R & D Program - 1 year. 

. Engineering design and obtaining bids - 1 year 

. Plant construction and start up - 3 years 

Tins engineering analysis indicates that 5 years are required to implement tech¬ 
nology required, to satisfy market demands while maintaining our employee VC.'l ■ 
exposure in keeping within our proposed standards. In the interim, we plan to 
meet the proposed standards by restricting work practices (by use of protective 
equipment, etc.),until such time as we are able to implement the replacement of 
small reactors with large reactors. 


Submission to Docket Officer, Docket OSH-36, OSHA, by R. W. Genwig, 
Vice President, Continental Oil Co. , June 27, 1974. 


Source: 
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OLDER POLYMERIZER DESIGN 
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MODERN POLYMERIZER DESIGN 
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BROAD DISCUSSION OF MONOMER 
STRIPPING TECHNOLOGY 


PjPBOyEMENTS_TO_THE STRIPPING STEP IN PVC PRODUCTION WILL MINIMI7F 
VCM EXPOSURE HAZARD DOWNSTREAM FROM THE REACTORS- 


'f„ e reactor causes probiems ot poier ' ,iai vcm emissi ° n 

and in process storage cen^ri d Fur ‘ he ™°^ >»«e is the possibility of emission in blending 

of unreacted VCM in fhe PVC ! P ^ 3 S,gnif “» nt “"“"‘“.ion® 

uction vields Ca 4 y n.L h df triPPin8 r OP T tl0n was tailored “ m inimize VCM losses and thus increase the prod- 
Which 1 ld h ^ ime i nSIOn S een lntroduced t0 this operation by the recognition of the hazards 

residuaTmonomer “ iStenCe Signiflcam VCM concentrations in the abnosphere as a result of 

strinnin? 1 Hm 8 it r a 7r id noH ^ ^ ^ ^ reduCe ex P osure risk from unit operations downstream of 

5 compounders “ d ° ther " —oes and limit the exposure risks 

recovered 8 havTh 0 ?" 16 " 15 t0 ^ Strippingl which are not economically justified by the value of the VCM 

ed, have become necessary. This discussion addresses itself broadly to the technology of stripping. 
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(1) For Economic Rea sons T he Stripping Me thod Which Was Found Historically 

Practical Was The Pre ssurization Of The Reactors Through A Recovery Unit 

A substantial VCM pressure exists at the end of the polymerization cycle. The reactor 
atmosphere, which is essentially composed of VCM vapn-, is vented through a system in which 
the VCM is cooled and recompressed to a liquid pha< .ch can then be returned to the process 
Up to 10-12% of the initial charge can thus be readily returned to the process. However, at at¬ 
mospheric or near atmospheric pressure a significant concentration of VCM (2 to 3%) remains 
in the slurry. Slow liberation of VCM occurs when the atmosphere in contact with the slurry 
is renewed, but the bulk of the free VCM is dissipated during the drying step. 

Additional treatment of the slurry via, for instance, reduced pressure, heating, etc.. 
requires both equipment and energy, the costs of which are not justified by the value of the 
minor amount of VCM thus recovered. 

The geometry of the reactor, which is favorable.to agitation and heat exchange is not 
the most favorable for stripping due to a low ratio of free area to liquid volume. This aggra¬ 
vates the foaming problem which is often encountered and requires the use of knockout pots 
on the recovery lines. Thus, some plants have incorporated an additional vessel in which 
the stripping takes place. Usually this vessel has about twice the capacity of the reactor and 
can be of a different geometry (horizontal cylindrical tank) with the liquid level near the cen¬ 
ter line. This offers not only a better area volume ratio, but also a considerable extra capac¬ 
ity for whatever foam layer is formed. The stripping rate and degree of completion can thus 
be improved. 
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(2) An Improvment To The Stripping Which Has Been Implemented In Some Plants 
Is Pressure Reduction By Steam Jet Or Vacuum Pump 

Reduction of the pressure of VCM over the slurry will result in a reduction of VCM 
concentration in the slurry itself. The advantage of using a vacuum pump is that the dis¬ 
charge of the pump can be handled directly via the recovery system. Steam jet exhaust has 
to be vented to the atmosphere, thus creating a potential environmental problem. 

(3) A Further Refinement Is The Sparging Of Live Steam Into The Slurry, 

Preferably Under A Reduced Pressure 

A further refinement of technology consists in the application of heat to increase the 
partial pressure of the remaining VCM. This, coupled with reduced pressure over the slur¬ 
ry, should result in a greatly enhanced stripping, bringing the unreacted VCM level in the 
slurry itself to perhaps 100 ppm. This would have the added advantage of reducing drastically 
the amount of VCM in the dryer exhaust gas, thus alleviating a potential environmental problem. 
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( 4 ) More Sophisticated Stripping Methods Are Under Development, But 
This Work Is Highly Proprietary 

As a result of the Emergency Temporary Standard, the industry has been engaged in 
a vigorous development program addressing itself to the problem of residual monomer in the 
finished product. In the table below are presented some typical residual monomer concen¬ 
trations in the major resins since the promulgation - of the Emergency Temporary Standard. 


Resin Type 

Reported Range 
of Residual VCM 
(ppm); 

Representative Average 
(ppm) 

Suspension 

50 - 4,000 

500 

Emulsion 

1 - 400 

10 

Bulk 

0-35 

20 

Solution 

— 

1.5 

Copolymers 

10 - 14,000 

1,000 - 7,000 


(1) Average value considered by industry sources to represent residual VCM 
levels in common resins of the type indicated. Specialty resins, which 
represent 10% to 15% of production (generally suspension resins) were re¬ 
ported to contain up to 8,000 ppm. 

Source: Industry interviews by Snell 

It is seen from the table that considerable reductions are needed in free VCM levels in some 
resin categories to reach the 100 ppm levels advocated at the OSHA Hearings. 










;-4 

j 


EXHIBIT A-7 (5) 
USDOL/OSHA 


A considerable amount of development work is being carried out, principally addressing itself to 
the stripping step, to achieve a drastic reduction of residual monomer levels. However, it is reported 
that for many products increases in the stripping efficiency, e.g., through steam sparging, results in 
unacceptable deterioration of product characteristics such as, for instance, coagulation of latex. Thus, 
the development program has also to incorporate changes in the polymerization steps, such as reformula¬ 
tions. The nature and type of the information handled in this development work makes it so confidential 
that no technical details are publicly available. 

Very generally, sophisticated stripping methods such as countercurrent or cascade stripping are 
said to be under study. 

(5) Implementation Time For Stripping Improvements Are Variable 

Introduction of vacuum stripping is comparatively easy and will result in immediate improvement in 
the few remaining plants which do not have this capability. Implementation time of the order of six months 
is required. 

Steam sparging will require more time due to the added requirements of the recovery system which 
will have to incorporate reflux condensers for the water vapor. From 1.5 to 3 year implementation time 
can be expected. Time requirements are greatest for those plants which will require additional steam 
generating capacity. 

4 

Stripping of copolymer and latex products to below 100 ppm f r ee monomer levels is reported to 
require significant technological development. 

Newer, more sophisticated methods may already be in the implementation state or, on the other hand, 
be only at the earliest phase of development. Levels of residual monomer below 100 ppm for all products ' 
on a quality controlled continued basis are probably years away. 


Source: Snell Analysis 
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EXHIBIT A-8 
USDOL/OSHA 

TYPICAL POLYVINYL CHLORIDE 
OPERATOR MOVEMENTS \ND 
PLANT LAYOUT 

O TRIPS - CONTROL ROOM TO REACTORS - 60 
.- SHIFT 


o • MIXING AREA - 6 PER SHIFT 
Q WEIGHT TANK - G PER SHIFT 
O RECEIVER - 6 PER SHIFT 
o MUN. MIX TANK - 6 PER SHIFT 


TOTAL DISTANCE PER OPERATOR PER SHIFT 
4-6 MILES 
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EXHIBIT A-9 
USDOL/OSHA 


EMULSION PROCESS FLOW DIAGRAM 
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APPENDIX B 

E XPOSURE DATA FOR POLYVINY L CHLORIDE (PVC) AND VINYL CHLORIDE MONOMER (VCM) PLANTS 
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APPENDIX C 
ECONOMIC DETAILS 






APPENDIX C 


i J 

ECONOMIC DETAILS 


This appendix presents economic details supporting the findings and conclusions of Chapters IV and V. 

. exhibit C-l presents typical delivery times for key equipment items. 

. Exhibit C-2 presents Snell's overview of the time requirements in implementing 

engineered controls for VCM exposure in PVC plants. 

. Exhibit C-3 is a case study for a PVC plant representative of the industry 

I 

. Exhibit C-4 provides the statistical analysis of the economic data for the 
50 ppm ceiling case for PVC. 

. Exhibit C-5 presents the distribution of reported plant additions of engineering 
controls estimated for selected VCM levels in PVC plants. 
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C-l 
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Item 

Pumps^ 


Valves 


( 1 ) 


Compressors^) 


Reactor Vessels 


EXHIBIT C - 1(1) 


USDOL/OSHA 

TYPICAL EQUIPMENT DELIVERY TIMES 
FOR MID-1974 ORDERS 

M 


Centrifugals 

Canned 
Nash Vacuum 

Viking (positive displacement) 
All Types 

Low hp reciprocating 
Medium sizes reciprocating 
Standard sizes centrifugal 
Large sizes centrifugal 
Medium sizes screw type 


Carbon Steel (C. S.) 
Stainless Steel (S. S.) 

Haste lloy 
S. S. to 15 hp 
15 to 50 hp 

1.000 ACFM 28" Vac. C.S. 
1.000 ACFM 28" Vac. S.S. 
All sizes 
C. S. and S. S. 

Other (plastic lined) 

to 10 hp 
10 to 100 hp 
10 to 100 h; 
over 100. hp 


Months from Order to Shipment 
Delivery Time _ 

4 

6 

14-16 

12 

14 - 18 
8 

18 

5 - 6 
4 -S 
6-8 

* 2-3 

4-8 
4-8 
10 - 12 
4 -5 


Class lined 
Stainless 


5.000 to 13.000 gal. 
Same sizes 


16 -24 
Somewhat 
less than 
glass lined 


f 



I 










1 






EXHIBIT C - 1(2) 


Tanks 
Spare Parts 


Field erected 


over 10,000 gal. 


Pump shafts, impellers, casing 
Valve parts 
Agitators for reactors 
Gaskets 

Filter cartridges 

Heat exchanger tubes C. S 

S. S. 

For control instruments 


16 - 20 

10 - 12 
3-4 
3-4 
1 - 2 
1-2 
9-10 

much longer 
than C.S. 

2 - 3 . 


Notes.- 


Sources: 


tol i” d 5 “T.. 0fl,an< ?1 COnStruCtion can bc obtained straight off the shelf in many instances 
(2) Based on delivery schedules reported to be subject to substantial upward revisions 

Interviews with selected major suppliers and Snell estimates ° 




». 

F 


I 











s - r> 


V. 


v 




EXHIBIT C-2(l) 

USDOL/OSHA 

SNELL'S OVERVIEW OF TIME REQUIREMENT 
IN IMPLEMENTING ENGINEERED CONTROLS 
OF VCM EXPOSURE IN PVC PLANTS 


1 . 


THE NATURE OF THE ENGINEERING SOLUTIO N 
OF THE IMPLEMENTATION TIME ~ 


IS A MAJOR FACTOR IN THE DETERMINATION 


From Snell's 
engineering control 


evaluation of the various measures reported by the industry several broad categories of 
measures to reduce area VCM concentrations and to forestall excursion have emerged. 


Ventilation, including spot ventilation of critical pieces of equipment 


Modification of the loading/unloading equipment 
Modifica.ions to the reacto » Including automatic cleaning 
Improvement of the stripping equipment i 





% 










Others, such as: 


EXHIBIT C-2 (2) 
USDOL/OSHA 


pipinR modifications 

pump and compressor replacement 

provision for adequate, contained venting of criticial pieces 

of equipment, sections of piling, etc. ’ 

SPOt Vfintil3ti0n 0^ Critical E qnipm.nl Ha . 
Standard ~~—- - £tantl : ll ;lJmplemonted To Meet The Emergency Temporary 

' ItrwlnfsTn^ 8 T SUhStantial additions required to meet more 

imnrn H Standards • m0St ° f the res P°ndents have installed some form of 
heatinp 0 v ® ntllatl0n * In the Northern climates substantial additions to 

.ho e"c e !osod P a”eas. ^ reqU ‘ r6d “ main ‘ ain aJoqua,e '» 

^ 1 ?r? rable duC, "' ork and additional heating. necessary to implement 
uo'toVm I?™?!, 0 "" ventilation squired in many plants, may require 
P '° nlhs of des, S" "°rk. with another 8 months for procurement and 

" ! s for msla ‘lation. Thus significant venting improvements have a 
time delay of about 18 months. 

Comparatively minor work on spot-ventilation can usually be accomplished ' 
in about 1/2 to 3 months. Necessity for spot welding and such may require 

Ld T ° f 3 V 6aSt Part .° f the plant * which * for Production reasons, may 
dd a further delay to the implementation. 
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( 2 ) 


ghangc s To The Loading And Unloading 
Them May Require Substantial Amounts 


Facilities Are Required 
Of Time 


EXHIBIT C-2 (3) 
USDOL/GSHA 

Some Of 


ne replacement of the present system of gauging the tank cars 
.Tver 6 S “ phiSti - ca,ed WP™** -y b/a m 8 a?cr cost elLen, 
dolav 1 7% °" m and ° PeratC neetS 0f tank A 

ber of U nitsTnvolvod yearS may ^ eXP ° Cted dUe “ lhe lar S e 


(3) 


Immediately required changes to loading and unloading facilities 

car ^r S ba°rg V eT tm 1 ° f ^ COnncct - disc °nnect line between tank 

bv ventin, fh , ? ' St0ra8e * ™ S can be accomplished 

y ^ ting through a vacuum pump, and/or nitrogen- Hush and 
implementation is a matter of weeks. 

t. 

Le aks Around The Reactor M ay Be The Most Difficult To Control 

The problems of the leaks around the reactors have been fully 
iscussed in Appendix A, and in particular Exhibit A-3. 


time needed in replacing or reconditioning the 
reactors is estimated at 18 to 24 months 

time needed in installing solvent washing system 
is estimated at 30 months and 24 months for water 
wash system 


I 


I 
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USDOL/OSHA 

jm£ rovcmcnt Of Stripping Wo uld Reduce The Amount Of Free Monomer Downstream 
Ofjfhe Reactor, But Implementation May De Subject To Long Delays - 


PVC manufacturers recognize the advantages of improved stripping 
and some steps have already been implemented in many plants. 


The problem in the implementation of improved stripping systems is 
that some manufacturers are awaiting the completion of engineering 
development work before installing any interim improvement. 


A-very important element in stripping improvement is the introduction 
o sparging steam into the stripper. Some plants will have to add steam 
generating capacity to achieve this, and thus implementation will be 
dependent on design, procurement and installation of additional steam 

generating equipment. In this case a delay of up to 3 years can be antic¬ 
ipated. 


(5} In dentation Of Other Engineering Control Metho ds Is Mere Directly Related 
To Delays In Equipment Delivery 

Typical of such Engineering Control methods would be. for instance: 

. Replacement of reciprocating by rotary compressors (estimated 
delay 18 months) . 


Replacement of seal pump by seal-less (canned) pumps (estimated 
delay 12 months). 
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EXHIBIT C-2 (5) 
USDOL/OSHA 


2 . 


Repiping (substitute welded for Ranged). 

Replacement of flexible (or even open channel) transfer lines with 
permanently connected piping. 

• • Replacement of open strainers with more sophisticated (possibly 

self-cleaning) equipment. 

BE REQU1RED T0 ACH1EVK extremely ™ 


The main areas of new technologies are: 

Radical changes in production methods. 

% 

Generalization of the bulk (or mass) process subsequent to equipment 
improvements. H H 


(1) 


Improvement of stripping. 

Radical Changes In Production Methods May Be Under Development 

Continuous polymerization in totally enclosed, remotely controlled 
trains would obviously contribute to bringing the PVC plant to very 
low background levels. Appropriate equipment type, with a view 
o le minimization of leakage, could be incorporated into the de- 
, S1 2 n nominal incremental cost. 








( > 
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The table below summarizes 
of such technology. 


EXHIBIT C-2 (6) 
USDOL/OSHA 


a potential timetable for the implementation 


9 


Hy pothetical Continuous Pol ymerization Implementation 


Step 


Completion Date 


Develop 

Demonstrate 

Design 

Procure and Install 


January 1976 
January 1977 
January 1978 
January 1980 


variant may be utilization of part of present equipment, 
lead to a somewhat earlier implementation. 


This may 




the ariHeH K ; mattcr of cconom ics and engineering risl 

heto fo sour Jtfrt f eVere limitalions on VCM may actually 

ItstlTJ, development by making it more economically attractive 
t ts to be noted that one respondent indicated the existence of such a 
technology but described i as "highly uneconomical" 







Thp Ri.il- nui n USDOL/OSHA 

Process May ^entiallvj le More Amenable To Low Ar „ , n, 

££ 1 sxssssssr" ■• •••'•*-« 

disclosing proprietary data. 8 controls measures without 

for e rr, rCP ° rted by * he 0 " e res P“d d cnt using the Bulk Process both 

the costs -—° f « ; 
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EXHIBIT C-3 
USDOL/OSHA 
PVC PLANT CASE STUDY 

£LA NT ADDITIONS' 

fn X n ibi ! C cf detailS thC C ? uipment which the ca se study plant is installing 
to meet a 50 ppm VCM ceiling. ° 

Supplier delays in shipment have delayed installation of ventilation fans 
and the sequential monitoring system; however, installation of all equiD- 
ment to reach the 50 ppm VCM ceiling is estimated by the company to be 
approximately 90°6 complete. 

Exhibit C-3B details the equipment requirements which the case study plant 
estimates for a 25 ppm VCM ceiling target level. Engineering, purchase 
and installation is estimated to require three years. 

Exhibit C-3C details the equipment requirements which the case study plant 
estimates for a 25 ppm VCM ceiling with a 10 ppm TWA target level 

Development, engineering, purchase and installation is estimated to require 
up to four years. 

Page C-3A (4) presents a sample calculation, for productivity loss In the industrv ' 






EXHIBIT C-3A Cl) 


USDOL/OSHA 

CASE STUDY, COMPANY ESTIMATED COSTS TO ACHIEVE A 
50 PPM VCM CEILING IN A FVC PLANT ANT) SUSTAIN 1974 CAPACITY 


Item 

Description 

Capital Costs 

Annual Costs 

(C/lb.) 

(C/lb.) 

I. Engineering Controls 




VCM Unloading 

No additions at 50 ppm VCM ceiling 

• 


Ventilation 

Building Ventilation 

0. 0370 

* 

0.0033 

• 

Raise Vent Stacks 

0.0014 

0.0003 


Ventilate Strainer 

Supplement Polymerizer" Exhaust 

0. 0028 



System 

0.0014 * 

0.0007 

Reactor Cleaning 

Proprietary Equipment 

0.0016 

0.0007 

Stripping 

No additions at 50 ppm VCM ceiling 



Other Engineering 

Replace Resin Air Conveyor Ducting 

0.0004 



New Pump Seals 

0.0004 



Housekeeping 

0. 0250 


Subtotal, Engineering Controls 


0. 0700 

0.0050 

Amortization of Capital (12% - 

10 Years') 


0.0124 

Total Annual Engineering Controls Costs 1 

> 

• t 

0. 0174 







Item 

II. Personal Protective 
Equipment 


Description 


Capital Costs Annual Costs 
- ) (c/lb.) 


Showers and Eating 
Facilities 


(Reallocated to 25 ppm VCM ceiling) 


Breathing 


Install Breathing Air Lines 
Respirators and Filters All 
Employees 

Cartridge Respirators 
Airfed Respirators 


Clothing 

Other 


Daily Coveralls for Employees 
Impervious Suiting 

O 

Employee Training 


Subtotal, Personal Protective Equipment 


Amortization of Capital (12% - 5 years) 

Total Annual Personal Protective Equipment Costs 


0.0014 
0. 0216 

0.0018 
0.0014 


0.0262 


0.0079 

0.0659 
0.0026 

0. 0528 
0.0079 

0.0082 


0. 1453 


0.0073 


0.1526 








-*o. 


Item 

Description 

III. Monitoring 

Personal Monitoring Pumps. cartridges an 

Analysis 

Area and Leak . /o\ ~ 

Monitoring i j n ° r ^ anLc Va Pot Ana] 

° Sequential System 

Medical Testing Testing Program ^ t 

Recordkeeping Personnel Records 

Subtotal, Monitoring Costs 

Amortization of Capital (12% - 5 years) 

Total Annual Monitoring Costs 

Subtotal. Engineering. Protective and Monitoring Costs 
Productivity Loss 

Total Costs 


Pumps, Cartridges and Contract 
Analysis 

(3) Organic Vapor Analyzers 
Sequential System 

Testing Program and Follow-Up 
Personnel Records 


Capital Costs 

(C/lb.) 


0.0014 


0.0082 
0.0412 


0.0508 


0.1470 


0. 84 


0.987c 


EXHIBIT C-3A (3) 

Annual Costs 

(C/lb.) 


0.0177 


0.0528 
0.0007 

0. 0385 

0. 0029 

0. 1126 

0.0141 

0. 1267 

0.2966 

0.46 

0.7566c 







(1) Productivity Loss 


Production Loss = No - of Lbs. Lost _ n 

1974 Capacity 
(Lbs. - unimpacted by 
OSIIA standard) 

Industry Costs Per Lb. of Plant Output 

(Capital Costs From Exhibit IV-13; 
Manufacturing Cost From Exhibit IV-13, 
i. e. Cost of Manufacture Less VCM 
Costs And Capital Charges) 

Additional Estimated Costs for Engineering 
Controls in Case Study Plant at 1974 Capacity 

Subtotal, Estimated Plant Cost Per Lb. Output 
(Capital Amortized © 12% - 10 Years) 

Additional Personal And Monitoring Costs 
m Case Study Plant at 1974 Capacity 
(Capital Amortized at 12 % - 5 Years) 

Subtotal 

Total Additional Costs Per 1974 Production 
Lb. To Sustain 1974 Production (Capital or ' 
Annual Cost x Production Loss) 


Source; Company Interview and Snell estimates. 


EXHIBIT C-3A (4) 


Capital 

Costs 

(<?/lb.) 

Annual 

Capital 

Costs 

(<?/lb. /yr.) 

O&M 

Costs 

($/lb. /yr.) 

Annual 
Capital And 
OkM Costs 
($/lb. /yr. ) 

11 . 11 $ 

1. 97$ 

3.90$ 

5.87$ 

6 . 07 

0 . 01 

- 0.00 

0 . 01 

11 . 1 a 

1. 98 

3. 90 

5. 88 

0.08 

• 

0.02 

0.26 

0.28 

11.26 

2 , 00 

4. 16 

6 . 16 


0. 84$ 


0. 46 $ 







EXHIBIT C-3B (1) 


USDOL/OSHA 
CASE STUDY 

COMPANY ESTIMATED COSTS TO 


••• 


ACHIEVE A 25 PPM VCM CEILING 
IN A PVC PLANT AND SUSTAIN 
1974 CAPACITY 

Item 

• 

Description 

Capital Costs 
(C/lb.) 

Annual Costs 
(C/lb.) 

!• Engineering Controls 




VCM Unloading 

Ventilation 

No additions at 25 ppm VCM ceiling 

Building ventilation 

Latex blend tank exhaust 

Exhaust hoods for tanks and 
charge pumps 

Vent hoods for recovery pumps 

Vent hoods for polymerizers 
Ventilation for suspension 

I blend tanks 

0.2923 

0.0007 

0.0071 

0.0028 

0.0082 

0.0083 

0.0264 

0.0002 

0.0003 

0.0010 

0.0010 

Reactor Cleaning 

% 

Proprietary equipment 

Modify reactor manhead gaskets 
to permit multiple reactor 
opening for cleaning without 
leakage 

0.0550 

0.0313 

0.0165 

Stripping 

No additions at 25 ppm VCM ceiling 


■ 
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Item 


Other Engineering 


Des.cription 

Proprietary equipment to reduce 
polymerizer entry 

Maintenance equipment for pump 
and line cleaning to reduce 
employee exposure to VCM 
(Temporary workplace hoods, 
exhaust systems, etc.) 

Strainer bleed-off system to 
VCM recovery 

Reactor cleaning water collection 
system' 

Replace existing reactor relief 
system with valves 


Capital Costs 
(?/lb.) 


0.0033 


0.0495 


0 . 0220 
0.0220 
0.0769 


Subtotal. Incremental Engineering Controls Costs. 25 ppm VCM Ceiling 0^704 
Engineering Costs To Meet 50 ppm VCM Ceiling , _ _ 

Subtotal. Engineering Controls. 25 ppm VCM Ceiling 0 64g4 

Amortization of Capital (12% - 10 years) 

Total Annual Engineering Controls Costs. 25 ppm VCM Ceiling 


EXHIBIT C-3B (2) 

Annual Costs 

(C/lb.) 


0.0016 


0.0132 


0.0007 
0.0132 


0. 0741 
0.0050 
0.0791 


0. 1149 


0.1940 


I 









! 


n 

V 

s ) 

-0 


Description 


Showers and eating 
facilities 

No additions for 25 ppm VCM ceiling 

No additions for 25 ppm VCM ceiling 

Training and records 

Subtotal. Incremental Personal Protective Equipment ' 

25 ppm VCM Ceiling 

Personal Protective Equipment Costs To Meet 50 pom 
VCM ceiling 

Subtotal, Personal Protective Equipment Costs, 25 nnm 
VCM Ceiling 

Amortization of Capital (Showers and Eating @ 12% - 10 Years 
Remaining Items @ 12% - 5 years) 

Total Annual Personal Protective Equipment Costs, 

25 ppm VCM Ceiling 


Item 

II. Personal Protective 
Equipment 

Showers and Eating 
Facilities 

Breathing 

Clothing 

Other 


Capital Costs 
(C/lb.) 


0.1544 


0.1544 


0.0262 

0.1806 


EXHIBIT C-3B(3) 

Annual Costs 
(C/lb.) 

0.0609 

0.0066 
0.0675 

0. 1453 

0. 2128 

0.0343 

0.2471 







EXHIBIT C-3B(4) 


Item 

Description 

Capital Costs 
(d/ib.) 

Annual Costs 
(C/ lb.) 

III. Monitoring 




Personnel 

Gas Chromatograph \ 

(Split 50 - 50 with area monitoring) ' 

0.0029 

0.0033 

Area and Leak 

Monitoring 

Gas Chromatograph 

(Split with personnel monitoring) 

0.0029 

| 

1 

0.0033 

Area and Leak 
Monitoring 

Computerize sequential monitoring 
system for trend analysis 

| 0. 0269 

0.0020 

Medical Testing 

No additions for 25 ppm VCM ceiling 

i 

- 

Recordkeeping 

Included under personal equipment, 
other 

1 ' 

- 

Subtotal, Incremental Monitoring Costs, 25 ppm VCM Ceiling 

0.0327 

0.0086 

Monitoring Costs To Meet 50 

ppm VCM Ceiling 

0.0503 

0.1126 

Subtotal, Monitoring Costs, 25 ppm VCM Ceiling 

0. 0335 

0. 1212 

Amortization of Capital (12% 

- 5 years) 


0.0231 

Total Annual Monitoring Costs, 25 ppm VCM Ceiling 


0. 1443 . 

Subtotal, Engineering, Protective and Monitoring Costs 

0. 91 

0.41 

Productivity Loss (®12.5%) 


1. 50 

0. 81 

Total Costs 


2.41^ 

1.22^ 



exhibit c-3c (i) 
USDOL/OSHA 


CASH STUDY 

COMPANY ESTIMATED COSTS TO 
ACHIEVE A 25 PPM VCAI CEILING 
WITH 10 PPM TWA IN A PVC PLANT 
AND SUSTAIN 1974 CAPACITY 


Item 


I. Engineering Controls 


Description 


VCM Unloading 
Ventilation 
Reactor Cleaning 

Stripping 

Other 

* 


No additions for 25 ppm VCM ceiling 
with 10 ppm TWA 

No additions for 25 ppm VCM ceiling 
with 10 ppm TWA 

Clean vessel technology 

(Includes cleaning techniques 
and potential reformulation of 
reactor charge) * 

Improved processes to remove 
VCM from product (Proprietary) * 

Improve reactor emergency relief 
system (manifold additional values 
to VCM recovery) 

Repair VCM leaks 


Development work is incomplete as of June 1974, 


*'? 

company estimates = 4 years to completion. 


Capital Costs Annual Costs 
- - /Ib ‘ } (e/lb.) 


0.2747 

5.6044 

0.1099 


0. 0275 

0.0879 

0.0055 

0.0165 





EXHIBIT C-3C (2) 


• ) 

SU w?th al in InCr0 ^f^ al En S ineerin g Controls, 25 ppm VCM Ceiling 
With 10 ppm TWA 

Engineering Costs To Meet a 25 ppm VCM Ceiling 

Subtotal, Engineering Costs,. 25 ppm VCM Ceiling With 
10 ppm TWA 

Amortization of Capital (12% - 10 years) 

Total Annual Engineering Controls Costs, 25 ppm VCM Ceiling 
With 10 ppm TWA fa 


Capital Costs 
(C/lb.) 

5.9890 


0.6493 
6.6383 




Annual Costs 
(C/lb.) 

0. 1374 

0.0791 

0.2165 

1. 1750 
1.3915 









EXHIBIT C-3C (3) 


Capital Costs 


Item 

Description 

(C/lb.) 

II. Personal Protective 
Equipment 

• 


Showers and Eating \ 
Facilities 


- 

Breathing \ 

‘ 

t No additions for a 25 ppm VCM ceiling 

with 10 ppm TWA 

- 

Clothing \ 

-■ 

Other 

i 

) 

- 


Subtotal, Incremental Personal Protective Equipment, 25 ppm 
VCM Ceiling With 10 ppm TWA 


Personal Protective Equipment Costs To Meet a 25 ppm VCM Ceiling 0.1806 

Subtotal, Personal Protective Equipment Costs, 25 ppm VCM Ceiling 0. 1806 

With 10 ppm TWA - 

Amortization of Capital (Showers and Eating Facilities @ 12% - 10 years. 
Remaining Items @ 12% - 5 years) 

Total Annual Personal Protective Equipment Costs, 25 ppm VCM Ceiling 
With 10 ppm TWA 


Annual Costs 

(C/lb.) 


0, 2128 
0.2128 

0.0343 

0.2471 





w 
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) 
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EXHIBITC-3C (4) 

Item 

Description 

Capital Costs ' 
(C/lb.) 

Annual Costs 
(0/lb.) 

III. Monitoring 


- 


j Personal 

No additions for 25 ppm VCM ceiling 
and 10 ppm TWA 

- 

- . 

Area and Leak 

Monitor VCM leaks (Additional Personnel) 

_ 

0.0082 • 

j Medical Testing 

No additions for 25 ppm VCM ceiling 
and 10 ppm TWA 

- 

- 

1 } Recordkeeping 

No additions for 25 ppm VCM ceiling 
and 10 ppm TWA 

_ 

\ 

1 



lOwm TWA remental MOnit ° ring C ° StS - 25 PP m VCM Ceiling With 

- 

0. 0082 

1 Monitoring Costs To Meet a 25 

ppm VCM Ceiling 

0. 0835 

0.1212 

| Subtotal. Monitoring Costs. 25 ppm VCM With 10 ppm TWA 

0. 0835 

0.1294 

Amortization of Capital (12% - 

5 years) 


0. 0231 

| * • Total Annual Monitoring Costs, 

25 ppm VCM Ceiling with 10 ppm TWA 


0.1525 

J t Subtotal, Engineering. Protective and Monitoring Costs 

6. 90 

0. 56 

f Productivity Loss (@17..5%) 


3. 15 

• 

1.34 

| Total Costs 


10.050 

1.900 

j Source: Company Interview and Snell estimates. 

- - - 

- - - 


i » - 
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EXHIBIT C-4 (1) 

USDOL/OSHA 

tnl ST -i CAL AX ' ALYSIS OF THE ECONOMIC DAT/ 
FOR THE 50 PPM CEILING CASE FOR PVC 

•ha bas i n s 0 e/p?ine r r b d e, a c„ S : atiS,iCal ° f °» ** «<*»*<■< by .he industry and audited by Sneii. on 

ty «b^“* by dividing the total annua, costs o, cotnpiiance 

“ ••"=»“ ;rrxi-vz" a " * -«• - —. „ 

* ona pter V, and as summarized below: 

A _ _ i 


Annual engineering costs including: 


capital costs at a recovery factor of 12 °- nvnr in 

=^i=srssiaS.«-. 


Annual cost of protective equipment including: 


at P m capitaf recovery 31 ^ e? *’ ne facilities over 10 years 

anSSrr^^^a^Sr o^r^^r at m " 3nd 

is 

costs of breathing air. th qm P ment including the 






( 


EXHIBIT C-4 (2) 
USDOL/OSHA 


Annual cost of monitoring equipment including: 

capital cost amortized over 5 years at 12% 
operation and maintenance costs of the equipment 
medical and record k jeping costs. 


sr “ *•-• ~ 


data pertaining^o thf two* thrC f Sam P les the populationJ Two are 

Plant' which has to bear the burden of verv high cost sarr ‘P c corresponds to a very small manufacturing 

me Duracn ot very high costs on a minimal production (about 1/20 of plant average). 


With these exclusions, the characteristics of the population are: 


Mean unit cost 0.22lc/lb. 

Standard Deviation 0.152 


were rc^ZT2^1^' '“c/lb “T Th ° diffe — < ha »«* 

4.0 Standard Deviation. The hi'nhos, ™ . lr i, , ," 0 “ D r‘ aUon -. l *' 6 Standard D ° vi ation, and 

The exclusion of these three samples was statistical lv ■' Va f- f ° n H y 2,7 Standard Deviations away from the mean, 
or , h e sample popu,ation 0^^ ^ ^ 

indicated above, in one case the size of the plant was responsible. exclusion is found. As 


I 






EXHIBIT C-4 (3) 
USDOL/OSHA 


Firestone data with p“uculw careanVtho^udit rcsunTarf'sho^ b ° th h plant localions - Snell reviewed the 
with the industry averages for ready reference It can bn e ti? ^ the table beIow with comparison 
lrestone data are out of proportion with those reported by thA-est VAhe industry CeP ‘ m °" it0ring e 1 ui J»»«nt 




Firestone 

Industry Average 

Item 


Po s own 

Perryville 

(Other 23 Respondents) 

Engineering 



~~ 

Capital 

$4, 2-,,000 

$1,867,000 

$275,000 

Engineering 

Annual 

4,271,000 

2,347.000 

152,000’ 

Personal Protective Equipment 

Capital 

487.000 

89,000 

26.000 

Personal Protective Equipment 

Annual 

135,000 

37,000 

‘38,000 

Monitoring Equipment 

Annual 

3G5.000 

185,000 

121,000 

Of CM be ascrlb0d *> «“»■-» >° > 

respondents did not feel necessary to include at the 50 ppm 1 


mUIion dollars and an “c* 3 !"»*«> • capital cos. of 2.5 

in Snell's opinion, is net necessary to meet the OSIIA r ^ GV10US y 0i 2,2 m *Eion dollars. This equipment, 
protection device, its inclusion as an answer to a 50 3n ?’ WhlIe U re P resents an environmental 

^ S3id ^ 3 — ^ — water ^re^atment ~ 


Source: Snell analysis 

r > 







Diiinirrc-s (j> 
usDoi/oau 





Approximate 
Cumulative 
Capital Coit 
Per Plant 
Repot Aag 
ao Expenditure 
_ «1. 000) 


SO 

SO 

SO 


Commena 




100 

400 

S 00 


Ventilation U u»ed at all level* 

Sub.un.ui coia ut «a,lm.,«| » IrK * . u „ 

loll’’ h * VC “ S ‘" f "* d , ' r ' tU * no " *■ <*€ SO ppm ' 


100 
400 
- ( 6 ) 


■ ‘o 0 p"C“ 1 "‘ UU "* C ’“ cU " 1 "*- 

' h *'" "“** cl '* n1 ^ '» ** 25-.0 

15-25 Ppm TWA uipr> It,el. 


ppm celling 


1P0 

500 

<000 


100 

eoo 

1.000 


' > , ”‘ > '° c<> *' 50p?m “““« 
. 1 plaor, ttpo,, expcnvlliutet ol <170.000 .o te.c), . }' 5M0 »_ 

'* ' li bl * '5-25 ppm 7WA laigtt |„, L 1hci« Mprr.Jlnin, 

«, rtaem Imptovenitno lo nbllnp eeutpn*f„ -w, 
c«p«ndln,ic. >13',0,000 proCarl, l„ w „ ‘ 

• *■ U;e 15-25 ppm cell Li* v lt I, 10 -li ppi/ TWA , 

■rpor, «ptn 0 lro,a>ll mUlloo lo, wa ^ „ c i 

■ bMta nedlltca riant p*tai p,„, ,* to 

’:: wa - 


650 

2 . 000 


S. 760 






EXHIBIT C-« (2) 


Note *: 

m M m , * i “~ “ eui ^ “*• ^ **« »* •<*«*■* u.™ *<«„. lumu 


Imi»j<I • total cost (or engineering controls »u provided; the toul cosa per plant lor 


VC M T £C Level 


• 50 ppn. ci*lng 
25 ppm celling 
15-25 pprr. celling 
10-15 ppm TWA' 


Approximate Coit 
Per Plant 

(Dollars In Thowu.'Vlt) 


i 200 
900 


J, 000 


( 2 ) 

( 3 ) 


Endm R e,rn ■ Management wlU seriously consider pirn. shutdown; cost estimate, no> provided. 

Ventilation - Fana, ducting, etc. 

(4) VCM unloading • Additions ,o unloading tacks. modification! lo VCM piping, unloading pump, and compreuoeu 

(5) Pe .cn, cleaning - High and low prcaaure ware, tystem, and rolvem cleaning systeroa. P 

(6) Only one planr repe.rred a iSCO.OGO additional expenditure. 

(7) Stripping - VCM stripping tanka. pumps, piping, compressor, and condensers. 

‘ S ‘ yu * m ' * ,e,uijem “ a - «-«- - *« *>-* »» «m. 4 ^ 

(9) Other - Non-specl/ic pumps, comptesson, piping seali, etc. 

(10) Cost* rounded to one ilgnl/icani figure. 


Sou rcei 


loduuiy Interview! aod 


Snell estimates. 
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APPENDIX D 


PERSONAL PROTECTIVE EQUIPMENT AND HYGIENE 

nnrnn ThlS a P pendl * prosents the elements of personal protective equipment and hygiene as related to their 
purpose, costs, and availabilities. The appendix summarizes the relevant portions of the testimony at the 

public hearings and details which types of equipment have been purchased by the industry All exhibit 
follow the text oi the appendix sequentially. y ah exnioits 


° F THE PfcGULA TO RY REQUIREMENTS PRESENTED BY TIIE OSHA VINY L CHLORIDE 
Tb^OEARY AND PROPOSED PERMANENT EXPOSURE STANDARDS IN opt atihn TO PFR^O' 7 '! 
PROTECTIVE EQUIPM ENTW^ NdTiY GIENE ARE 1 AL 

nnlv .y h 1 1S . S , CCti ° n summarizes the requirements of employers in the vinyl chloride monomer (VCM) and 
polyvinyl chloride (PVC) producing industries concerning breathing equipment, protective clothing and 
personal hygiene as they relate to both the temporary and proposed permanent exposure standards. 

The Emerg ency Temporary Standard (ETS) For Exposure To VCM ( 1) 

. The ETS applies to any area or operation in which VCM is: 

manufactured 

reacted 

handled 

processed 

released 

repacked 

stored 

V 

(1) 29 CFR 1910. Occupational Safety and Health Standards Emergency Temporary Standard for 

Exposure to VCM 
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• ™ ^r ration in —° f 

r ,he ,ikoHhood ° f =~ 

a‘ iafoarT 05 e * P0Sed “ SUCh cono «“»“°“ should be withdrawn to 
« t L 0 y C weir y e“her h0Uld * Perm “ ted '° the " ork -less 

:: ' 1X1“ 

cxctrofSO^^Tuchas^e 6 “ P ““ d ‘° r- ““ VCM * in.. 

. ~ repair 

maintenance 

cleaning 

of a reactor or oilier equipment containing VCM. should be accomplished only 
b> employees wearing type C continuous flow or pressure demand air-suDnlfed 
respirators or self-contained breathing apparatus PP d 

(2) ^.Proposed Permanent Stan dard (PPS) For Exposure To VCM W 

w/ PS tf ateS ih f ensinoerin 8 controls are favored methods of compliance 
because they tend to avoid contamination of the ambient air in the workplace 

oiZZnt n" C ° ntr0lS are inStitUt6d 11 use of respirators 

_^ continuous flow or pressure demand types only. The PPS requires 

29 CFR 1910 Occupational Safety and Health Standards. Proposed Standard. 
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a respiratory protection program in accord with CFR §1910.134 should 
be established and implemented where respirators are required to be 
used by the-PPS 

respirators should be used only in cases of emergency and where 
engineering controls or change in work practices have not as yet 
been instituted 

respirators or combinations of respirators for protection from VCM 
should be selected from among the following types; 

positive pressure full facepiece self-contained breathing apparatus 

pressure demand full facepiece self-contained breathing apparatus 
operating in the pressure demand mode 

.. combination type C pressure demand full facepiece respirator 
operating in the pressure demand mode and a pressure demand 
sell contained breathing apparatus operating in the pressure 
demand mode 

combination type C continuous flo.v respirator and a pressure 
demand self-contained breathing apparatus operating in the 
pressure demand mode 

Employee entering regulated areas should be provided with full-body protective 
clothing, footwear or shoe cover, at no cost to the employee. The employee 
should be required to wear this clothing. Where PVC powder contains detectable 
levels of VCM in handling, employee should'also be 

provided and required to wear head covering 

required to remove all protective clothing at each exit from the 
regulated area 





: 

j , 


- v j 



required to shower after the last exit of the day 

r“ltr1a^ before re-use by 

Where employees are required bv thp ppc * n 

mCnt ' Chan6e r °° ms should be provided in ac^rLre^UhVm^^e) 11 .' 8<IUiP ' 

be provided fn accordancc'wH 19 .141 'fd"(3° Sh ° wer ’ sh ° wer facilities should 
The PPS prohibits in regulated areas 

- the storage or consumption of food or beverages 

thn S ° rdSe 0r use of sm °king or non-food chewing products 
the storage or application of cosmetics products 


2 . 


This section presents s..mmnri„o NUb UN THF ~ PPS - 


. -- — = -^ ■ - - J 11 1 UbHA HRAPT\ T r.<; n\r tmc r. 

his section presents summaries of selected statnmont r • ~ ~ ~— J 

gave test results on detailed comparisons of witnesses at the OSHA public hearings who 

are presented in five exhibits. P y protectlve devices and protective clothing. These 

Exhibit D-l presents the statement of Karl Oelfke Dow ninmimi r> 
comparing the types of respiratory devices. Chemical Company 
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UAS P HE PARI-U of SNELL INTERVIEWS WITH VCN 1 AND PVC PRODUCERS TO DETERMINE 
THE COST OF R^PiRAT ORY EQUII ) ME.\ , T AND PROTECTIVE CLOTHIN G UNDER THE ETS AND THE 
PROJECTED EXPENDITURES FOR VCM LEVELS BELOW THE ETS “ 


In this section of Appendix D the results of Snell's interviews with the VCM and PVC producing 
industry in relation to present and projected costs of respiratory equipment and protective clothing are 
presented. The exhibits detail: 


Purchased equipment and clothing types 
Capital cos'ts 

Operating and maintenance costs (06M) 

Procurement lead times 

Relevant industry comments regarding topics such as human factors 


The information is arranged in the following manner: 

. Exhibit D-10 summarizes the costs to the industry for protective equipment 
under the ETS. 

. Exhibit D-ll presents case studies of cost profiles for respiratory equipment 

as a function of VCM levels and projected covered workers, including expected 
wearing time. 









3. 


' ass*- 

i »cm*.‘li; ,g^ ■»n» n 

- *..• ,. .. ’ ~ -—- 


r^zrjiT^r ot ,hc “ •«--* * 

an dn , n u fa c t arer., s i„ lhpr ev i oussec, i on. a n 

.he p roper ^type o “e^!/a™^ the^elecUon of 

deMinsby^pe ^ and . 

* 6 * * 

function 

advantage 

disadvantage 

comparisons with other types 
Bureau of Mines approval 

' fype and*manufacturer ! 6 “ d aVailabiUty of W“« «W*»tory devices by 

type's and .Mr*‘^ ical P™"*'** Gibing 
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EXHIBIT D - 1 


USDOL/OSHA 

STATEMENT OF KARL OELFKE 
COMPARING TYPES OF RESPIRATORY DEVICES 
AT OSHA HEARINGS 


Rrspiratory Device 

Advantages 

Disadvantages 

Prc»»l< uirourh Time 

Nose-maith cartridge or canister 
respirator (N~K$ 

• Easy to don 

• Small size 

• Lightweight 

. Easy to wear and carry 

. Interferes with certain types of 
eye protection such as goggles 
• Can't fit all faces 

100 cc emitter hat breakthrough 
time oils min. at 1 ppm VCM 
and flow rate of 300 l/mln. 

Full face canister type respirator 
(FF) w/face mounted caruster 

Full face canister type w/chest 
mounted canister 

. Has larger canister than N-M type 
last longer 

• Eye protection is an integral pan 
of mask 

. Longer breakthrough time than 
above 

. Wearing of hard hat becomes 
difficult 

. Can't fit all faces 

• Bulk incss 

• Can't fit all faces 

. Poor mobility for worker due to 
air hose 

Acme canister of 300 cc size had 
breakthrough time to 1 ppm of 

23 min. at 1000 ppm VCM. 

1 ppm fcr oak through after 167 min. 
Same condltloui ax above. 

Continuous flow air supplied hood 
(Acid Hood) 

• Good head spill protection 

• Bulk Incss 

. Vision restriction 

• Lack of head movement 

• Poor mobility for worker 

(NA) 

Continuous flow air supplied hood 
(Acid Hood) 

• Good protection 

. Vision restriction 
• Poor mobility for 
worker due to air hose 

(NA) 

Continuous flow air supplied full 

m-u 

. Best of air supplied breathing 
apparatus 

. Wearing of hard hat becomes 
difficult ' 

• Poor mobility for worker due to 
air hose 

(NA) 

Self-contained breathing apparatus 

. Mobility 

• Air supply is normally limited to 
15-20 minutes in the pressure 
demand mode 

(NA) 

Portable br*tlfclng *u cylinders 

. Mobility 

• Long respiratory protection. Two 
hours ar a demand of S3 L/mln. 


(NA) 


Sou,cg i KwlOelfke, Production Manager for Vinyl ChlorLie. Tcxax Dlv., Dow Chemical Co.. Statement p.-eier.ted 10 USDOL/OSHA Hearing! on Vinyl 




ationalExpcaure Stan 


June^^^74 an,y^U axseax^|^ 







LX HI*IT D-2 


VA DO (VOS HA 

STATTMtNT Of D*» JO&ITM . . TPMASII£ftKI COVtr'AKNG TYPO Of MZ.FZJl- TOtll fOum* WT 
AT OSHA HtA«»CS 


Respiratory rvvto 


MciK-h] of O;vrai.on 


P Ivi d%i rt 1^0 


C'.crveral Cor-.rTgffO 


U Mi Pwn.'yvng Type Uwd u> remove contsmuianti fmm Worn by either filiation. adsorption. 

«■ arnimpitatc that cMiuuu an or i chemical ructwn to remove 

adequate concentration o' 0, 1 > l*/£- coaumuuiut. 

by *okmi), 


Caniitcr masks have attached to them heipsr*t<'n intended to filter particulates cff.v .o protection agaUei 
* canister containing an adsorbent. gaiet <* vspra. 

Such mjva arc of value in protec- 

lion against au jxjlfymg respirators produce high mi it a nee to breathing, 

. Organic vapon Adequate fit to the (ace contour became of dtffrrcnrea tn size sod 

• Acids shape and anthropological charactemtici Is iVtca a (r'Mrm, Many 

. Ammonia Omci nast<i must he molded to inJivtdas Is—as a icjvh leakage 

. Carbon diosldc comnonly occurs. 


To peev res clop.* of tha u- i u « a ad w> docmase 
the reactance so breathing a U peeRuaabke to remoi 
tho fiber vuUs Kb ur&is where paosucthJe ajsoe 
panic elates li ant agsUal. 


They arc very effective and they can The i eat nance to hrth inapuarten and eapirarlne causa mat 

pmvlde effective and rcUahlo prrtocunn. workers to cisraid tiller type rr.as>i rinrcially if &rj t can't too 
the dull; yet this unto. rson-visiblc dust may be ntoo harmful. 

$ 

Chemical cartridge type maiiu are urually of the half mash 
variety, the chemical adsorbents (charcoal, soda Ume. or silica 
gel) have very limited application and are nf value wl*r. weed 
against vapon and gases of low mildly. 


r 


1. AU^uppiled 


Usually emp.u>wd for sixc.fie tasks 
or foe hazardous environments. 


Ttru type tut a hose connected to an 
wncorusmlrutcJ a.t source. They nay 
be equipped v/’vo biowen or they may 
have an a.rlinc attachmcru for continu¬ 
ous or demand (low. 


They may be used with full face 
masks. I roods, or with full body suits. 
M«ny air-supplied respirators employ 
a slight jvwti.vc pc enure m order to 
preverj inward leaks. They arc good 
lor hazardous environ menu not 
immediately dangerous to Ufc. 


When blowers arc cn.ployed wlUt turh rcspttston. .1 U necessary 
to have an individual siwniing the bkrwer or a stand-by. 

Such respirators produce an Incr.ascd resistance to breathing. 
They frcsucntly have a long hose attached. which, la hie If. 
may be a nuisance or a safety hazard. 

There are limitations on (he maximum ’angst of hoaa that eaa 
be need: 

. Use w/o blower: * uc ft. 

• Use w/blower 160 ft. so 200 ft. 


One murt be sere that 
fro* of CD and CO,. 


air wppUad to 


». Self ^Contained 


rwviJe complete respiratory pro¬ 
tection for any conccniiauon of 
tovic gas or oxygen deficiency. 


I'rc’s' :*v. '-«nd t' ; pc . Tlic sight 
Oci'.at.vc prvi.urc nutlatcJ hy die 
individual at the beginning of 
inspiration triggers the valve so Out 
the gat will flow as it Is needed at 
an appropriate rate. 


Tltey can be used wub an air source The self-contained apparatve it heavy, bulky and requires 
or an osygen source. highly trained individuals for use. 


li u necessary when one employs self* 
cooutntd mi pus ton to havu vsn* devices 
indicating char the pramn awppry w gersHag 


towrcc^ Joseph f. Toaoahefski. M.D., I Wad of I’uhnooary Disease Department of The t.ieiciaiwi Clinic, statement prvaensed to U>DOL/OiilA bearing* on vinyl chloride. Occupational Exposure itandard. June li, 19^4 and ioeO ommsat. 









EXHIBIT D-3 (1) 



USDOL/OSHA 

STATEMENT OF DR. JOSEPH F. TOMASHEFSK1 
DISCUSSING HUMAN FACTORS IN RESPIRATOR USE AT 
THE OSH A HEARINGS - PROPOSED PERMANENT STANDARD 


GENERAL PROBLEMS ASSOCIATED WITH R c SPIRATOR USE 


Problem Areas 


Problems 


1. Safety ia Terms of Fit and Improper Sealing of Mask 


2. Perspiration 


3. Psychological 


4 . Respirator and Mask Dead Space 


. If a leak occurs at the mask, especially an inward 
leak, the toxic materials may be inhaled and a 
false security will be provided. 

. There is a marked variability in the contour of faces— 
therefore it is very important that any mask fit 
comfortably, otherwise an individual using it over a 
long period of time may find a mask to be intolerable. ' 1 

. When effort is expended and work is performed 
requiring increased oxygen demand, perspiration 
is not adequately cvaporatcd--it remains within the 
mask and proJuccs an unpleasant effect. 

. Toxic substance may become trapped between the » 

skin and the mask causing local irritation. ... < 

. Allergic reactions have been known to occur. 

. Many people find the confinement and sense of 
isolation distressing. 

. Othec arc uneasy about the need to work in an . c 

environment that requires the use of such equipment. 

. It is very important that the individual not rebreathe . 1 

exhaled air, and that the dead space in the mask be 
kept to <150 cc or that the mask be adequately , 

ventilated to flush out the dead space. Otherwise 
there would be rebreathing of exhaled CO2 and a 
deficiency in inspired 02 * . • 
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EXHIBIT D-3 (2) 


GE NERAL PROBLEMS ASSOCIATED WI TH RESPIRATOR rrsr } 


— Problem Areas 

5 ‘ Faci^iL^ le ™ ASS ° ClatCd With the E >’ e P ie ce on Full- 


6. Speech Transmission 


7. People With Respiratory Diseases 


8. Personnel Training in the Use of Respirators 


--.--- Problems _ 

. • They should not distort die vision. 

. They do decrease ti:c field of vision. 

. If an individual wears glasses, the glasses can 
become fogged or the eyepiece itself may become 
fogged. 

. Hie individual with bifocal vision rnay have 
difficulty in performing his task. 

. It may be necessary .to construct the eyepieces by' 
means of special grinding with built-in lenses 
. Anti-fogging compounds may have to be employed 
or a nrec clip worn to prevent fogging 
of the eyepiece 

. All of these can decrease efficiency and be uncom¬ 
fortable and unpleasant for the individual. 

; * ? p0n m ° vcmcn ‘ of *0 Jaws, the mask may become 
distorted and leaks occur. 

! ' \\ m ‘ 1y bc ncc ^ary to equip the masks with special 
. diaphragms, microphones, amplifiers, and radios to 
provide ability for communication. 

. People v-ho have bronchitis, emphysema or chronic 
pim^n Sh n ° £ bC Cmpl0ycd in work “ing res- 

. This limitation knocks out a large segment of the 
working population (approx. 32-7«of all males and 
females over the age of 35 ). 

* a P “ £ Cl muit be in respirator use. workings 
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EXHIBIT D-3 (3) 


(L 


J . G EXEPuAL problems associa ted WITH RESPIRATOR USE rrnnrM s 


—_____ Problem Areas 

9. Maintenance of Respirators 


10. Storage 


----- Problems _ 

. Masks must be inspected monthly. 

.. Tiiey have to be cleaned and examined after each ' 
use. The washing should be done with soap and 
water or with detergent and allowed to be air or 
force dried. 

Occasionally it may be necessary to sterilize the 
mask, because it may become a source for bacterial 
contamination and disease transmission. 

. Cleaning and'repair stations have to be set up where 
masks or respirators arc being used. 

f 

. Storage is another factor that must be considered. 

Proper facilities must be provided to keep the 
respirators and their component parts in good 
condition. 


—* Joseph F. Tomashcfjki, Head of Puta«u* Disco Depanmer 
oinogs oa Vinyl Chloride; Occupational Exposure Hazard, Ju 


The Cleveland Clinic, Statement 
25, 1974 and Snell assessment. 


presented to USDOL/OSHA 
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EXHIBIT D-4 


USDOL/OSHA 


SUMMARY OF TIB- STATEMENT OF 
DR. MARCUS M. KEY AT OSH A HEARINGS - AIR 
PURIFYING EQUIPMENT TO VINYL CHLORIDE MONOMER 
BREAKTHROUGH TIMES 


Respiratory Device 
Organic Vapor Cartridges 


Canister Gas M 


Gas Mask Facepieces 


_ Test Conditions _ 

VCM concentration: 50 ppm 
50 ‘,j R. H. 

Flow rate corcistcnt with a 
moderately heavy work rate 

VCM concentration: 100 ppm 
507>R. H, 

Flow rate consistent with a 
moderately heavy work rate 

VCM concentration: 10Q ppm 
507<. R. H. 

Flow rate consistent with a 
moderately heavy work rate 


Breakthrough 


107> breakthrough 
in <10 to 75 minutes 
Service life decreases 
as R. H. increases 

107> breakthrough In 
200-350 minutes 
Service life decreases 
as R. H. increases 


17) leakage 


Comments 

Because the odor 
threshold of VCM 
is considerably higher 
than the breakthrough 
concentration, it is 
the position of NIOSH 
tha' Hie only suitable 
respiratory protective 
devices for VCM are 
supplied respirators or 
positive mask self- 
contained breathing 
1 apparatuses.' 


So "" £ ' 







b»d<Mwy F*-pvci<ntail*f 


CICT--I Tv?c. 


K. H. {fcllW 1 


Fell Impervious prtMurfecd Mil 


r.r. Hn ,s 


fall hody Iit pej • M ill wppllrt 
■Mil 


Ad»inu;t» 


Protective against vinyl cblo-'' 


Kfxnii vinyl chloride (ii horn 
contacting body 


kupervlowt 


Prevents vinyl wlitovide frosn 
conitiring hands 


Doiarr o-iO) 


_ DmJvjnn.'ts 

Plicn kcxxi in sifueuon of 
unacceptable heat strata 


Prevents body heat and moisture 
from paining 10 the atmoiphere 

Ga.mcnt would guarantee long* 
icmi exposure io VCM If, by 
chairte, some of the gas entered 
the 


Cloves w»U diminish employee's 

doMriry 


USPOL'OQiA 

$T*TrMrNTor cidhstsy ufmsc.tat!v[s oh human facto® ioating 
TO PBOTTCTTVI CLOTMMG AT THl 0*31 A KLASNCS 


t*> tolocU si ocilde rations 

A worker, wlule wearing su ?i a suit 
In a test aficr & minutes kiting at 
10° F ambient temperature, had a 
skin temperature of 100. 7° F. 

Afic* five additional ir.in.iieiof 
ilow walking the skin icrr.peiaiure 
wai 101 fl° F and the body tempera* 
ruic which had been l#i.4° f at the 
beginning of the test. rote to 

loj. c° r. 


_ Human non** 

Suit unda to be a safer/ bastard 
because of i't hilrintu and 
llmlied elsiHllsy 

Heating It difficult 

Communication with Others la 
almost Impossible 




TV wte ©f tfils type Mil *oUd he 
llmlied to emergency altuaitona 


The beat and dlacomfort pioduecd 
will produce fatigue reducing 
employee atermeu 

fertplrarlon generated by the tula' 
will cause severe discomfort 


Reduction of employee efficiency 
due to cumulative e"ecn of 
fatigue. untute footing 

Reactor cleaners, *edulr<rd by their 
)ob to be wrt focud, will be 
gieatly Impaired by hstlk of suit 

Fmployee efficiency will drop as 
much as ’ii when such stun 
are worn 


Cpeiaton will rind It dlf'icwlr to 
operate u00*11*is ahd Weep records, 
and mainsenance n*en. ps'itcularly 
(nitrummi and electrical repels* 
men. will oot be able so perform 
f»«lr jobs safely and properly 


fcen.wm wi.es will he 'CS-- i ■» ■ 
Induce employees to wear uu | 

Recornlllng the fact fa* the suits 
rcp*e:ent a sa'ery bata'd t e 
Secretary ef UUrl did net rccaj* 

C-cit war in the cartinrgea kav^rde 

Because *eaeiar cleaners a*e Identi¬ 
fied as a gr up of .Tecmum 
Oik they fxruU be supplied 
with “pmiccoee* other ftaa 
impervious clothing arsJ glcvca 
la order to protect them bom ; 

duo contact 


I 





DCH0.I7 D-S(2) 


— trfcjv^try *ep*ctemaU»c 
II. II. fAWlfffl'lt 


t.loiSt.-; Ty pe 

AU twppiJrd twin 


AJ*am a ri 

llrt.^nrd (of ft telly ihe kin* of 
A niJdon ai reactor clcaoiag 




leal ConMeurtom 


Hun.an factort 


l**opl« CoUd uoth for long period. 
of time vfarirg air supplied twin 
I* *•« air wnc directed dropout 

d c MU. 


C ow>><no 

H«pW don't want #> a r, p< of 
equipment because li fc rroutol# 
coal* money 


tos.lpr.ient can be u*ed If people are 
edweared ao ut« it a.%d know th« 
advantage* and o«c«ult y lor uitog a 


J2“£££i 0) '•Him ..hmuilon K, K. H. 0*l(V<. Pradjeuon Manieci ll.c To** DJ.jlon oi Dow. Oicmk.l I'.S A. hettmed >, l!lc USDOt/OSHA „ ,h. „ . 

(1) lu.m<nlBlF.r Mo>. mnjKi. /Tinton. niMkiComptny, Wrryvlllc Maryland netemed .1 USD01/.13IA on A, A * ' P opo\«d permmcni iljndtrd to. occvp.iion.J cipoiuct to *U>)1 chiotidc )im 3| lp:.' 

»» o, H H. r.^, u a...™ - ». Cotnmlucc ~ 3.JL. if !" - •*»' ~ . M, V. U ' 

lor occupational eipo M r« M «Lnyl «J»lorid«. My 9 , 1974. 7 wwwsiia llcarlog* on the propoaed permanent standard 

(4) 4««U aaaeonicni. 
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Hazard 


EXHIBIT D-6 
USDOL/OSHA 

PROCEDURE FOR SELECTING RESPIRATORY 
PROTECTIVE DEVICES 


Oxygen 

Deficiency 


Self-Contained 

Apparatus 

03 ) 


Hss: Mask 
With Blower 
(IS) 


Gaseous 


Toxic 

Contaminant 


Gaseous 

And 

Particulate 


j Self ■ Contained! 
Apparatus I 
03 ) 


Imnif dialtly 

Dangerous 
To Lite 


Host- Mask 
With 
Blower 

09 ) 


Air-Line 

Respirator 

(19) 


Not 

Immediately 
Dangerous 
To Lite 


Hose Mask 
Without 
Blower 
09 ) 


Oust. Mist 
Or Tuine 
Respirator 
( 21 ) 


Particulate 


Air-Line 

Respirator 

09 ) 


Abrasive 

Blasting 

Respirator 

(19) 


Chemical 

Cartridge 

Respirator 

( 23 ) 


Self-Contained 

Apparatus 

( 13 ) 


Immediately 
Dangerous 
To Life 


Hose Mask 
With Blower 
( 19 ) 


Cas Mask 
With Special 
Filter 
(K) 


Air-Line 

Respirator 

( 19 ) 


Not 

Immediately 
Dangerous 
To Lite 


Hose Mask 
Without 
Blower 
( 19 ) 


Chemical 

C. rlridgc Respirator 
With Special Filler 
( 23 ) 


Numbers in parentheses refer to Bureau of Mine, Schedule, and Revisions thereof. 
Alter Burci't of Mines information circular 11*92 
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IXHMT 0*7 fl) 

U&OOL/GbHA 

compa*son or Kinuranr noncncm dcvtcb 


Applif jiiow 

Air riinfyin^ Ik'liri rvnxne contaminants 

Iron' Ha* 


Mechanical Fii'ci kipifnun provide 
Wipirjiory protection against paniculate 
mailer wch a* no*-volatile dusti, nuns, 
or m<ia| hmc*. Sr lemon of Uie appro* 
P* - '* icrprraiot it na.rd un U* ry p Ci 
•oalcry. and panic* ««* of the 
paniculate matter. 


Chemical i.annditc Kctpuaiun 
afforU protection a.airui l»^h« con* 
Ccniranont iu , Nj volume, 

depviMin* upyf. the contaminant) of 
certain acid gases, alkaline ga«*4. 

® K irue **poo. a'W me retry vapor* toy 
ollUtin,! vartoui rknuul Alter* *> 
pM/lfy oe 1 (dialed ale. 


Method of Of ^tlop 


Lirnltadoiu 


Vanout ilirmcali r«nw;*e tpecifi c gstet 
and vapon and i.v.-hamcal filler* 
icmmtvc paniculate matter. 


T!*ey consul ettanlially ..f a tofi • 
renlicni fact piece «»f ciilirr Iu If -math 
or f'lll-f.tte d* *ii;n, to which |. 
directly aiiadicil one of ictrial lypct 
of met •' ’nlr.il filmr p. ,Jv U p of n.. ( « 
fiho*ui material which removes the 
haniif.il panicle* hy phyical tupping 
at au i* mbs leu through ii.c material. 
Caseous maitcr tucit at air uielf will 
pan totou,the filter, but «obd nr 
livjid particle* an. trapped in much 
the »ame manner at mrlu and pc holes 
arc tr pa rated from vitvJ in a screening 
pTi’ceti. n»« filter rou»i be totally 
efficient however to ttop the imall 
harmful panic let. 

Tliey differ front mechanical Alter it»- 
piraioa only in that they utc wnaU 
cartridge* containing chemicals to 

remove harmful gmi and vapors. 


Can he uted only in atmospheres containing 
iufflcicii oiy^cn w tuiialn life fat Wait 
IwV- by volume ai tea level) and with* 
in specified concern anon limitations 
of ihc specific dcvii c. 

Mechanical Alter rtipusior* do not provide 
again* gaaci, vaport or oeygen deficiency 


Chemical Cartridge Retpirston are imxi- 
e'Tic rye nr y rciplratory protective devices 
and diotild never he used In itnmc hatcly 
dangerous atmotplierei. eiccpl lot etcape 
purpoie*. 

However, hi clarify ihlt general mvattm, 
II will be wll in l|»r fi>ui other mayii 
nc *l u ** r “**ct which apj*ly to Chemical 
CinnJa* Kc’pirsion 


The useful life of an air purifying device 
It dependent upon the eoncentraaoo of 
the cor.urmnatui, the tonesthing volume 
of the wearer, and the capacity at the 
*U pufifyldg medium. 


Approval 


Chher than die difference bt mi a nalf-mnato 
lacrptree and a full facepiece, which u inf 
vdien the panic j.aie eapmure it harr.foi or 
imutiny 10 ue e.et at well a. c« rv^uiovy 
tran, ci.c finer 11 mow Marian dnivaot 
among craaaei cf reiptuion. Thr c. i> dr.jtbh 
corrpc.erne must be *>*krd mn for each claw 
mih hipect *0 breath ^ area t«ue». rev nance 
® breathing. cfAcirtirj it Aurnng panjculafes 
of specific oju aotvi and unr 
clog the filter. 


rnrn 


Mcutfp.rce rvpe chcn.csi rsn o dpe ■ 
ofWi protection ay a. nil irirp-.-nr* ripen 
•*> Ill'll eonttr'rilinu of yatei and vajon or 
may he u«rd for wif-rewuc in Bim of caut-' 
imp/’r. Th# mm.«Spiore dewy*, pem^tet g- 
oompa i'ien**tjrh a respirator ran he con- * 
vtltoenily earned toy the wmh**.e*i dun*« all 
wo»ti*. fc - ’Kin or it.-red . .«nve-uem!y ,a»t the 
work inriims for immedtaie availabiury. 


Oo not uie < lirmusi CannJte IWt- 
piraton for protection agaimt gateous 
mate rial which It eittcrncly tn«ic in 
very small ronernuaUoni (careinoj.ciM 
tueh as VCM). , 

Che ufcal Cartridge Re<piraion diouid 
not be used for cspuiurei tn harmful 
siaiuout ri'aiur vtudi cannot clearly 
be detected by.wW (uni# as VCM In 
rone eurra uoni < j:ro ppm ( . 


Ciwr.fenation meehamrsl filter-ey - ..r A \ Alter 
rvji^uiofs utiiitr du’i, d.,n. rv !„nr t.-en 
with 4 Chemical canrj k v tow dual or malnpl* 
Cipoui/e. heifnretm with, indeprndentJy 
replaceable mcehanieal filten arc ywlervwd 
for thi. f)7»e bcriow the dm flier normally 
plup hr to* re the cherries) canrdpc ti uUauf. 
One combtnation mecUn.eal*<Semual Liter 
rcipiaiot employs a back mounted liter 
clement and isetpectaJy well tu.ted for | 
•prsy pai.rn.ag anJ welding wpersuons. whese 
the au wtuniMM it cotuimnd in Adm of 
Ar worker. 












« 

** 
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DCKJBT D-7 (7) 


hjfltWIBW Ocvlco 


0) Gas Masha 


Application Method of Operation limitations Useful Ufe Approve] 

• 

. Chemical Cartridge (kipuauws should not # 

be used against any yaicms material in 
cent r rotations which are highly imiatlng 
u i».c eyei. 

. Obviously, Chemical Cartn '•?' te 'pirnton 
cannot be uwd protection agaltur 
gav.o.u nuunal which u nui cffee lively 
Hopped by chemical ftl'.s utilised, regard* 

IrU of cnnrcntiaiton. 


fas ma'ks have been «ued effectively for many 
yean for moratory protection agatrwt certain 
gain, *»(wi and paniculate mallei which 
otherwise might be harmful to Ufe or health. 
They pcwide umpkciry of ope mu on. com* 
poeiocM. mm of maintenance and economy. 


eluding concentration of crmair.lnana 
in the air, brraihtng rate <>f die wearer, 
temperature and hu nidlty. fen* rally, 
higher concentrations, Waihmt taiei 
anJ i.urndiry ernd.Urqi adwenely 
affect service life. Since the evptnuie 
conditions are suhject to wide variation. 

It It mrxt difflt ull u> ciiimaie the service 
life cf a ys« mask canliicr. However, 
for ruidan-e pit^ei, actual nan uiu 
perfnnr.fd under Fureaw of Mlnea Schedule 
MF tupjlate the following minimum 
service nNulrrmerot at an aveta^e 
breadline rate cf 21 Ut-n per minute In 
conern'rannm nf f k. n«m gates 
and ripitt of !“» ammonia. 


Use Urge canisters mounted on wearers Because gas maiki are air purifying devices. The service Ilk of an au purifying 


torso, ume principle of operation as designed solely to remove specific conuns- 


n Use cartridge systems. iom« camsien Inants from she au. It is enrnnal shat their following facion 


located on chin. Caitstcn differ from 
cartridges la that they an much larger 
dua Use Ur sea. 


use he restricted to atmospheres which 
sufficient osypen so support Ufe (as least 
ls>V- by volume at sea level) and which 
contain generally no more than 
wsrtsifdasi of tone gases and vapors by 
volume. 


cannier type gas mash depends os the 


The design. Including the quality and 
amount of chemical fill; packing 


• Indu’tml 5tze 
. .Ca.uncn 


30 minuses 


Type N. Cannier 
..Add t net 
. .Oryanle Vaprrt 
. .Ammonia 
., CaiNns klcrw< «}de 


IS mimites 
23 minutes 
IS minutes 
m.nous 


Super Size Canisters, bccausr of their 
greaser Volume of chemical fill, will Ua 
approximately isrtre as long „i she ofcd- 
wale.it Indus trial Sue Can.sur. Chin 
Style Canisters, bees jm of then small sine, 
dwsuld be used in canccnuartoas nos in 
esc at i of u. jT-. 


Carancr BepUccmenr 

fl Is ccmrslly revommendad shat |«i mask 
caruiwn «i for er-wryeory purposes dowtid 
be rep Meed a her each uae. ipeeifc 
Uwlicaoons for n-.u/r replace ns *m aad/os 
•rum to fresh a a an 

. If cam nan with window indrsen 
drw the specified color cranges. 

. If any leakage Is delected by «nell. 
uiu, eyes, rw-ve a throat .ruoca. 

. If tu.-h breading rvsisunce dew tops. 

. If the can.net ow if uk is oti aS ri 

Wt rising Mgna 

Specific warning u.na which rvtiuiaa 
immediate return in (etfi air ate 

. I'nromJonaMe heat in de jhilrf ala. 
(A properly ryinc; tiMiltr will 

brif e warn on ci,-csat w ornaia 
gams or vipei, but a canton wh.cn 
be o'rr.es eaucrncly hot ihdaaiu Cm! 
rtwinusuors above (be cantdcr LUnst 
have kana w a— » ai) 

If iwjtna. dimntM or algna of diaw 
devtlogb 


y { 



Iciliod of 


f»«t4c au bom ossuldc mm fei long 
fuMi •< Bow. 


Constant flow units are normally gml vt>c tt 
#tcnr li an ample au w-ppiy u>n ai provided 
by an air compressor. 


Opera tin n _ 

rvilrer brvstl.tng air through a supply 
Note connected m ihe vtatrn facepiece. 


The ai/-line espirator ia connected to 
a suitable comprtued au source hy a 
hose of until Inner diameter and air la 
delivered to the ur.r eonUnuosu.'y or 
intermittently lu sufficient volume to 
meet the «aawr*a breath!eg «rq mm- 
me no. 


_ L imitations_ 

Shall hr used only in atm.'tphrres not 
tmmediair!y harmf tl 10 life. An source 
rruti be lor aicd in rU-an air ami monitored 
frequently, 

Air-Line Krtpiraion shall be used only la 
atmosphere i nm immediately harmful id 
U(r or from which the wearer can etc*[m 
wltho-it ihe uir ,.f the rrspuarot. Thii 
limitation It rscr e uary because the air¬ 
line respirarcr It entirely dependent upon 
an air supply which fi not carried by the 
wearer of the rr.puaww. If the alt tupply 
fails, the wearer la without mpfratory 
pirtccUun and might not rscapc from the 
Immediately hazardousatmosphere. 

Another Int'lutton of air* lit* tetpinton 
It that the au tupply hose limit* the wearer 
to a died distance bum the air aupply 
Buirc. 

The Pttrcaii of Mires approves air-line 
respirators under Schedule I'J which has the 
following significant requirement*. The 
maximum fiose length for which approval 
It granted it 2 jO feet, arvJ the maximum 
perm tut ble li ’«t preuvie u 12s pug. 

Approval is emn;ht for specific h»te lengths 
and inlet p mires. ^Mth the longest hose 
lengths *>r which appmval is Knight assembled 
to the respirator, and il»e lowest inlet presawn 
Introduced in the air supply hose, constant 
flow units must deliver at least fo-u cubic 
feet per minu e (*.FM) mcatured at the Uca- 
ptcce. Tie rahalation rruitanrc at As 
liters per minute slsall not exceed 014 ( 1 ) 

Inch of water-column height. 

Vshcn hclmcu ot hoods arc used, the tame 
requirements muai be met cacept that #>< 
flow rate must be at least at (C) cubic feel 
per minute. Tor both types of aisembUea 
with the higbc* inlet presrure and shorten 
boac length, the maxiiruim flow ihali no* 
eaceed fifteen (IS; cubic feet per minute. 


Constant-Row All-line Respirator! with face- 
pieces alone are used where ie*ptiaiury pruectimi 
only it needed. A hoed can be added to the 
facepiece Am protection against sand or Umt 
bhtit and frcuucniiy a helmet 11 used fur dila 
application with a Itnud or cape fitted w u. 
bwch mu am used alau lw lead grtndir^. 


tXKZHT D-T fg) 


Utefiil Ub 


At long as air la supplied a ad-to 

cmaionable. 


JuMlnae Approval 

ficbedsdh 19 


Comnena 


Accessory eqtApmeaa ascb ax punas 
wg-daton, pttt lore rebel valves sad au 
flltrn may be aacesury to eaMae that the 
atr IS at the pwper presuut aod qaiury fat 
Weaditnj. 

Air-line rv^-t mares art fumse^d ta many * 
typra, but there are ttrrr banc claws, 

Thrrv are er-tr-s- « f*. w. demand fl w s«l 
•ta'cw rv^nTatr n 

•* L ! i•»'*• '•* t maths or fwii btrptca, 
if * jr# prs irctwin U required, a fei. faca¬ 
de* rtn* br .**-<, 

The air eipfly Is th« rripontf* bry of <S> 
u*r. arwl etc air-line rrv^rasrs u a;proved 
km uac oijy when 11 ssrft-l.es irspimfcU au 
•1 the cnrrret prru er and fire. The com- • 
perswd air dial I meet f« r-*«i rrcrci 
requiitrsenu od C.-mpn-sed let Aaucsaex« 
SprriftraUon CT 1 *1 J }7 , I.CuaO 
gaume aj. Thu currency arqorve that the 
«a/t»*n moor 1 lie level rwt cat red Zi pent 
pr/ ndl'.ittn (jtprrj, tfte carbon tb'Ud« csniqg 
nm eaceed 1 iK< ppm. and Ci-wv^ierU tryde- 
carVww nm etc red 6 ruiUpvn 1 per cuMe 


Vldt muruUy l.bruatad ptswm-rype tarr^e. 
son. overt.cat.ng may gr-Ouce rartrvs rwevusidx. to 
•owt.nr tnvflf lor carton rwww-iide ur esc .nauiU- 
Doe nf a enrsstaru rrsorutonng analyzer U bearable. 

Some su compressors are iur«bcurd sptaf- 
Ically to provide reiptrabto au. Twy m 
00m,-r« saon sea. liquids aucb as wator m 
dUptwagma Aar daUvaa^ au. 
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£X»**T 0-t K) 


OvmaimI rypc in generally wJ vUie only 
nm putrid m cyUnrfeo era r»tU*.»»e. 


- *>f CVrration 


ryp, «H|» req.lr.ren 
K»lf naifa oe ftiii ficafttai feu**, 
•II flare only deelfe irdrelaooo wife 
uluuuoa u l„ aunopfej,. 


f" ““ ""d'Uoni u« portable Inreeid 
k*»*,c ciu.0 b, a* nap.,,,, 

*“"■* I aka la Hon p„,,.i 

•yuemi u vnrcccpubW and u»era can't be 
** re latively hlpti »|t c*n^<nptj«K» of the 

flew y Qi l*_ 


ll pwmdre • poaidee pacureo dot 

fefe laUaiaifen Ml iuu ulln 


A reliable pirn.,re ictfulator Ii required 
pn , pci 

preurire faibieaiHns. 1 he lame require. 
"""" bl *IT«»*I apply w tire demand 

Ijrpq II m lire C.nitjnr fbre .inji,. „ (r p, 

..‘" u "" "... ai a 

•f 1*0 |.!| Ifa bei *»r Mllf r-rolwnn i lc | K Ib, 

nre..urej „ dl, q,,,. „ 

|l| i»b*c teal a irmu’, and not mo* 
llur. I,I,can (lb) cube l„ , „ UKIK „„ 

• II Irrqa kn t il,> re,qq„ q,, rnmn 
""•* foe much appmtal u inuptti. it. 
eat alauon refinance at ay m co pe, 

dull ran eeaeed ntre fi) ueb of 

wale.. 

II niuu meet u. un requirement, fa, 
feii.aoj lyiumiaacp, ma, it* *u oc pn w 
l» Oq face puce doll not eaeaed |, 5 mf», 
of Mitr, the uImUiioh iriltuncc at 
lilcre/oimuit duu ee.cad the ra au- 
l« U.« facepiece by iivit, ih.o j. q min, „f 
ware* and ibat d.cre be ai lei a ci>l all 
non Hurt.* lldrelanon before a tregaueo 
preuure la dreet Orel In ib, bceplcca. 


bore Ian, irerenl 


■ bare matin reuh blo.cre may fe appnncj by 
•mi'liwa fa, nipii.ory pioreeilon any 
•imcrpncre repanllcii of iba daqret uf too- 
remmtum a, o.y.qodabereny, pneud,,* 

• faan. breathable ala cab ba reaobad reldnn 
du dlitancc of tire pm.iuit, bo*, renqifa 


Ibaa oiaib, .idoaui bhireea* a 
*tr«iumuieic«i air cae be n 

ftaeaee M 7 » fc«. 


heater ferret all tie 

on breathing. 


Ibre. maibi relib blown can be ured otq. , p 

» bud fl. nf fa,,. lire bln.a, dinqld .Ire.,, 
b. ured fell, U.la ijpc of equipment. t>q, band 
dnven blowen arc cummly jppt^vrd. 

Tire air hole mu., )„,, , mule di.„rem 
appmalmarel, oire I neb. |„ rare of bln.., 

failure, lire recatvi can breathe n.reu.q. die 
lone relub ereap!n.) fo,„, cmuatulnared 
area, and |, n.uit be t„,„i ( reiinani ui 
felAilcunt * a port reel) ,1 fe able to «,lb,tanl 
cmdnnp recipln. Ibai aeeoqnu fa, q„ fe, 

•lie relnbqcod cminreti.m of Iren -mad, re>aua. 

Can only be u«J up ui a dlilance uf 7 j fc»,. 
Thore utdii, fareaceel, caff, ..nly Uniurd 
apponal and cannot be uied In aimuodrein. 
It.tnreduic ly banr.f.1 in Ufa. bore.. .4 Mure, 
Approval. 


pie more hare mare ammbl,. mrere* 

fe*r^t< ct, taar>*»t. u buw. ted nt«w«r ( 

k-H-tJi, packaged »a a ponreao we^. 

ki»rf op, uhad tvrvct tin n t 

•* fttael. tcWy ward fee owb> 
man ta cere «f nafeap. 


y 




r 



1 . ialf-Cooalned hreatt 


Stlf'cnnuiAdJ ^ftiilung ipjunui provide 
complete respiratory protection in toilr 
M 1 *' 40 ^ **' c ** Uu* i» mygen deficiency 
"Die Wlltf U lodcpendeni of Utc surrounding 
atnunphcat because he li breathing with a 
fjutm admitting oo outride air. Tbc eryg«n 

* 4U ■**P , T •! U* apparaun I naif tahn can 

* m^mwrj wm*dn nut, 


On*<» Cylinder he breads- 
tna and itll-Cwnr: ^ 
Types 


A 


Self-contained breathing ippimui an 
divided into three bane iypc»--o*ygcn 
cylinder rebreaihfng, demand, and 
w If-genc rating. 


T*e ovygen cyUnder re breathing rype 
in we toby it the "lursggnvrrrwd" 
type winch automatically compensates 
fur ibc varying breaming demand of ih« 
Hicr. It coiuim of a relatively imall 
cyllnA r of comp re .red oeyp.cn, roluclr^ 
and regulating valve*, a breathing b^g, 
facepiece or mouthpiece plus note clip, 
ami a chemical container to remove 
carbon dlcrel-le from ilic cahalrd brraih. 

lhe self-genera ting type uvri die 
principle of rrbreathing; bui li has no 
metl.anlcal operating conipunenii. 

►>«h types function m the tame mawtcf 
and will be discussed together. 

The high-pressure naygen from ih« 
cylinder It reduced In prrtaure to a 
bicatiling level by mean* of a rt Juc- 
log and regulating valve. In aomc unto 
•here li a constant flow pie* a lung* 
continued valve wluih add* any required 
additional flow. Oilier apparatus have 
only an aJ.uitdon valve which de.lvcr* 
•he oaygen from tiic breathing hag 10 
the wearer'• face. 

l*hikd breath passes down another tuba 
Into dtc container Uildiug the carbon 
dioetJe removing chemical and dirn 
t- augh a cooler. Finally, the purified 
cehalaiioA flow* Into (lie breathing bag 
where II muei with the Incoming oeygen 
from the cylinder. 


The ftbrvaihlng principle permiu ihe moat 
efficient utilization of die nrygea supply. 
»be caiialcd breath conu.m both oiygta 
ami carbon dTOaidc u tiw human body 
cxtncu only a small pan of Un way *, 
inhaled. 


hla>nr problem or IlmliaQon la b-ilidrwa of 
apparatus. 


The oiygm cylinder mutt be refilled and the 
carbon dtuildc-rrntnv. g chemical replaced 
after each use. As It true of all respiratory 
protective equipment, training in proper use 
and maintenance la essential for the moat effi¬ 
cient operation. 


The one hour service life for the sc If-gene ratij^ 
Type apparutut U based oo Sett procedures of 
**«au of Mines Approval Scbedula 13 and la me 
a leaser or longer prose. don period may remit 
haaod oo Cm user and his level af eacatioo. 


Dependent on tUe of air cyUmien ■ 
4ft fi la the rata of he rebnaaduof 
typea. oa the COj removal cootsinax. 


The typo of cylinder re breathing mao 
oow maikifac .ured are approved by 
die bureau of Mines for two. duet or 
four hour duration 

TW Klf-|cneraaog type apperahss U 

approved by *e humiaea far oaa heal. 


The self-peters Cng breaftirg appaatut differ* 
from con*vniu>nel cylinder rebreat^np apparaea 
la dial it uti'uut a chemical camwci which cvclvea 
•eyyen and removes u« cshalrd carbon du-iidc ia 
acecrdanee with brra*ung rrvuirv -weu. It all* 
minatei high prvwure cy'tnden, regutaeng valve*, 
and other nntaacil <p r^ n nu . ^ 

y 

The can tiler. vAtirh onmairw porau*am su(evrii ie. 
cvrivct rvytea tAri anmarted *y dir nvmrr* and 
carhno d.ot.dr in the aahalrd breads, am i retains 

the carte a dior tde and rtoli'-arc. M t*:ru%; mcnta^e 
U impvmait aa it aid* ta f»rversang lem logg-.rsg, 

la uar, the ae If-ge nr rating «mr npeiato at oese t 
•breading arganta eareps dsas die wearer, m-% 
Use canine r. makes his owe evypen toneal of dm wing 
tonm a rompwtard ear cylinder. fta muiridi^ 
faaurvs of tU repe are IQ U-pLcly of nmrmjum 
and us*. and letarr nrod lor ma..weaaaca wtma 
pared with fci^pi presaure apparatus. 

There ai« several methods far reflOicg or n-ctargu* 
high pressure a it or orypea cyUmUrv CompeeMi* 
are m>n«urm uaed. hut u* timp^ai sad rmva cm- 
verhent m«Csod u » cascade (nib Urga apply » 
■neii appaANa cypudari. 
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•tiftnton Ot^Hi 


O) Demand Type 


ApplicatWn 


Demand type apparatus arc available In 
Afferent n*«feli loc specific application^ 


Of |nriru!ir appt-cati»n to omt indnnrtg 
li a dton duration uni krvsvn at an *cu »pe 
* •• •• normally **»rn by a wrier at 
orict when br it In an area yh, n a jn»un- 
nally tour a«m„<phcrc. above o< capacity 
of a pas mask nine. Areas to which high 
prctiurc fates arc pped fall into tlui category. 
Another t)p« of shon duration unit It put on at 
um« cH<pv it nccctury. 


Ajuc^tfc rra elr type »f i ppa ramiji utrd for 
pU<tnr«i oiair.'cnance vmrlC* Tbe apparatus 
la actually a two-Md unit. 


• A self-contained apparatus vtib which 
tbe «c a ter ran move freely ah»ut by 
ttrlng a small cylinder to enter or leave 
the loalr ainvupiicie--either routinely 
or In tl.e failure of the main breathing 
•upply. 


There It a pmvltlon fee connecting a 
bo« to the u* oiand nggtjiue .» that 
thr v>rarer can breathe durlrv the work 
period from a large cylinder wiuch hat 
• pressure reducing valve attar lied to 
provide low ptcoure lot the connecting 
boK. Manifold assemblies can be pro¬ 
vided to prmiii more than onr worker 
to work from a common breathing tourcc. 
It u Imperative Dial the imail emergency 
cylinder be uaru wjih U.i» type of ap(«re> 
tut; othcrvie, a failure of die supply 
fom the urge cylinder would capote the 
trearer to did wuuc atmosphere. 


1 'ciUhI of Operation 


A» the utcr rahaiei into -lie container, 
ihu tarbn dlmide if reoiovrd by the 
chemical ami the oaygen wlrtch It left 
it rcuard. lhai method of operation 
dppliet ro all oirygen cylinder rebreadl- 
Ing t)7*e apparatus ai well at to the wlf- 
eriicrating type. 


All con tin of a high ,Tenure cylinder, 
a demand rcculaior connected ruber 
directly or by high-pre»t..re iuhr to the 
cylinder, a fa tv piece and lube aticmbly 
with an eilulaiion valve or valvet. and 
a method of mounting ll»e complete 
appa ratut on lire body. In uae, the 
w-atcr turn* **n dm cylinder valve alter 
puiung on die beeps. .e. inhales at 
breadung pressure dirough the demand 
regulator to die facepiece and then 
cvhafet dirough a valve la dto heeptva 
» (ho tunowvding atmo^pOcro. 


All demand apparatui arc e.UUvely liwfBclca 
when ronparrd with die rrbreaihlng rype, 
bccaute i hr cvhalrd caygen it re letted io the 
atmosphere instead c* bring rc-nicd. 


Work mad typo ate limited by the < onnecung 
**°fe wl, 'ch limits the free movement of the 
nearer to dre length of die boK. Il It nut an 
emergency type imii at. foe utc, it requires 
tciung up some auxiliary equipment. 


The duration of ihc demand rype apparatus 
depends on loch factnn at; 


The degree of physical aciivlry of the 
uae r. 


The degree to which die user's breathing 
U Increased by cacticmcM, fe«r or cdter 
cmotiorvtl fa cion; 


The degree of training or eipcncnce wliich 
the user lu* had with this or similar equip¬ 
ment; wttether t not the cylinder It fully 
sharped at the start of die work pr-rlod; 


The p<nubl* presence in the compressed air 
of tartan dualdc conce nutrient greater than 
the .04 normally found in atmospheric 
air 


rise atmospheric pressure 
The condi don of die appa A tus 


• nder die current Schedule 13C. all demand type 
jppa.uu, must satisfy tests conducted «t •2V t f. 
.though low temperature componcnn uh aa nose 
s;ups to seduce tagging may be added if needed. 


***** r Bade 


W Acspire:vwy 


tiwll T<l.r»Hw Im, .4 H.-pmwy 


Typical Jemarv. type apparatus cue* 
as the MIA 'Air Cub* are certified 
by fimiinei for IS minuirs. Others 
such at Pie MSA *Air Mash* are 
Certified Air Jo minutes under ten* dole 
1.1 for entry into and escape from 
trrvspiMbfe airsosplrfrcs. These 
tervirc life la tings are based on icstt 
by the bureau of Mines on intn j*r» 
forming moderate to heavy wink m 
each of ihc different types of work 
lens or breathing machine testa at a 
me of 40 hten per minute. The 
uacr should not expect to obtain the 
exact rated service Ufa on each use. 
Tha work being performed may be 


l or leas arcus 


tuning Appmval 


The term, demand reguiasne. means that the air 
flow is on Inhalation dematsd. auicwnaacalJy 
argulanng itself so the dre rod w»el m compeo- 
ute (or vanaaoos ia bwatbinj ncetk. 


Demand appararua dr pend tspnn oseti^ a 
pasture gauge to learn whea the bieat?ung gppty 
has dropped so a pom where e« war mta enm 

to fash in. A arlf-acvuaang waneag devsc* u 

required for bureaj ^ Ming Ap;ewel The vem. 
device can be either audible ov we sneoaerd 

breathing rodiaencc ur alert die wearer so rrwn to 
beds air. 
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Catalog 

— Respiratory Dcvlce/Manufacturcr Number 

]« Air Pun/ylng Devices 

(1) Mechanical filter rcapiraton 


• Rausch sou Lomb (B&L) 

R 10 

R 20 
5-15*10 

. Mine safety apparatus (MSA) 

90 000 

. 

96108 

79983 


79984 

. Scon 

8201-R 


8004-R 
8101-R 
502-R 

. Welsh 

.7880 


7600-8 

7108 

7500-68 

(2) Chemical cartridge respirators 

R 21 

. UL 

5-15-21 

. MSA 

85558 


44135 

78353 


Compofy-nu _ 

__ 3er :ripdon 


Provides protection 1 .irvt dusts (single cartridge). 

Same as above but w d dual cartridge. 

Replacement filters. 

Durtfoe 77 provides Protection from dusts and mists 
having a TLV of not less than 2.4 million particlca/cu. ft. 

Filters 

Dustfoc provides protection against finely divided 
aerosrtis up to 3.3 microns diameter (99.98% 
effective). 

Type "H" cartridge. 

Duo-seal dual cartridge high efficlr 'ey dun filter 
(0.3 micron part:, lea). 

Replacement cartridge. 

Same at above respirator but single cartridge. 

Replacement cartridge. 

Prntex dual cartridge respirator for dusts with TLV 
more toxic than 0.1 mg/m 3 lull face mask. 

Replacement cartridge. 

Protex single cartridge half face mask. 

Static wool filter replacement. * 


Provides protection against low concentrations of 
organic vapors. 


Organic vapor catridgc replacement for R 21. 


MSA chemical cartridge respirator for protection 
against organic vapors (0. 1 %). 

Re iaccnicnt cartridge for 8555C. 

MSA same as 85558 but with single cartridge for organic 
vapor. 

R) placement cartridge for 7G853. 
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EXHIBIT D-fl(l) 


USDOL/CSHA 

COSTS AND AVAILABILITY OF TYPICAL RESPIRATORY DEVICES 


Lot Size 

Coa Per Unit 
(1974 DoUan} 

AvaiUblliry 
(Weeks To Receive 

Up to SO units 

* 7.35 

Stock Item 


8.90 

Stock item * 

Pack of SO 

0.26 

Stock Item 

24-71 

7.25 

Stock item 



49 

Pack of 50 

0.13 

Stock item 

72-143 

8.55 

Stock Item 

144 and up 

2.55 

Stock item 

50-99 

9.00 

Stock item 

50-99 

8.99 

Stock Hem 

50-99 

2 80 

Stock Item 

1 

45.75 


4 

1.34 


72-143 

5.50 


72-143 packages of 100 sa. 

0.13 


50-99 

10.70 


50-99 boxes of 6 

1.51 

Stock item 

72-143 

9.70 

Stock item 

100-149 

1.45 

Stock Item 

72-143 

9.30 

Stock item 


100*149 


2.65 


Stock Hem 
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EXlflH r D-8 (3) 



P) Co masks 
. MSA 


2. Supplied Ail Devices 
(1) Ail line ictpiiiua 
• Constant fiov 
• MSA 


Catalog 

Number 


Com pone nts _ 

__Description 


Adjust air pressures as follows with 3/S* ID hose 


llose Length 
IS' to SO* 
SO' to 250' 


Pressure at hose Inlet 
8 to 17 psi 
17 to 30 pal 


Cost Per Unit 
(1374 Dollars) 




Amiability 
(Weeks To Receive 
After Order) 


8201 -OV 
82004-OV 

8101-OV 

S02-OV 

Duo-seal respirator for organic vapors. Dual ca.tridge 
Replacement cartridge for 8201-OV 

Same as 8201-OV but with single cartridge 

Replacement cartridge for 8101-OV 

50-99 

100-499 pi. 

100-499 

100-499 

8 9.00 

2. SO 

8.30 

2.30 

Stock Item 
Stock item 
Stock item 
Stock Item 

7601 

7500-1 

Full-face respirator for organic vapors. 
Replacement cartridge for 7601 

Dual cartridge 

1 

72-143 packs with 

6 pieces/pick 

45.95 

1.2B 



457081 

MSA Industrial size for up to 2% by volume 
organic vapors and toxic dusts with full lace mask and 
body mounted canister 

6-11 

78.05 

Stock item 

77705 

Replacement canister for 457081 

12-71 

7.45 

Sjock Item 

457112 

MSA cltio type mask for up to 0.5% by volume 
organic vapors 

■ 6-11 

S3. "0 

Stock Item 

8833 9 

Replacement canister for 457112 

100 and up 

5.85 

Stock item 

879-1 

Chest style gas mask for up to 2% by volume organic 
vapor protection with full facepiece 

18 and up 

75.43 

3 weeks 

184-OV 

Replacement canister for 679-1 (lOOOcc) 

12-71 

6.50 

Stock items 

661-1 

Chin style gas mask for organic vapor protection 
(full face) 

18 and up 

42.16 

Stock item 

282-OV-L 

600cc replacement canister for 656-1 

50-99 

5.10 

Stock Item 

457162 

• 

Ultra-Vue faccpicce and low pressure control 
valve (10-15 psig with 50 foot hose) 

1 

82.30 

Stock Item 

457161 

Same as 457162 box with hyper-flo control 
valve (40-100 psig with up to 250 feet of air- 
hose) 

1 

82.30 

Stork item 

4622-10 

Zcphyrair-complete full vision mask with belt 
mounted filter body and manual control valve. 

18 sod up 

60. 94 

2 weeks 
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Demand type. 

76 00A 

Low pressure (10-25 pai) full facepiece. 


- MSA 

457157 

Mask-n minted demand air-line respirator w/ultra-vue 
facepiece 30-125 psi/15-250 ft. hose lengths. 

i 


457165 

Belt moe )cd demand flow air-line respirator w/ultra- 
»ue fa, eptjce 30-125 psi/15-250 ft. hose lengths. 

i 

- Scon 

4637-1 

Dema 1 ; pe respirator w/full vision mask 50-125 par/ 
15-25., ft, of hose length. 

18 and up 

Hok maskiAdSA 

457140 

wne r„..n combination hose mask, with hand operated 
blower (centrifugal) and 50 ft. of hose. 

1 


457142 

Same as 457140 but Is a two man unit. 

1 

Accessories for * lx-Line systems 

* Comjeeaalon tynemi/MSA 

32057 

Clear air" blower that washes, cools, and humidifies 
air for 12 masks (Nash Co. compressor) 

1 


81857 

Air-line filter for removal of dusts, mists, fumes as a 
final. 

1 


46727 

Replacement chemical cartridge for 81857 filter 
(2 required). 

1-71 


79030 

Particulate element rcplai ement for 81857 filter. 

1 


66716 

MSA pressure regulator reduces plant-compressor 
air prcs'urc to the rated valve for the equipment. 

1 


* 66709 

Pressure relief 'alveMG psg. 

1 


68265 

Pressure relief valve-25 j*ig. 

1 

- Pteuute i^g'iUton/MSA 

68858 

Required accessory when air-line respirators are 
operating from a high pressure cylinder 

0-4000 psi hi-prc'.surc gauge 

0-200 psi low-pressure gauge . 

1 

• AU-Unea and manlfoldi/MSA 

455020 

Air hose - 15 ft. long 

j 


455021 

Air hose - 26 ft. long 

1 

\ 


4S5C22 

Air hose - 50't. long 


93931 

Manifold-4 mao (snap-Ute) 

1 


$ 57.85 

95.90 Slock liem 

95.90 Stock item 

75.43 3 weos 

668.00 60-9t Jays 

972.00 60-tfbdays 


2.586.00 1C-18 werH* 

44.55 Stock Item 

2.40 Stock Item 

4.80 Stock Item 

34.90 Slock irem 

9.80 Stack item 

14.65 Stock item 

94.35 Stock item 


16.65 

Stock item 

23. 95 

Stock item 

43.20 

Stock item 

59.20 

30 days 
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-J^tpuetot y Pc vice/Manufacture* 

*• Self Contained Rctplraton 

{1) Ptctiure d-mand-dull-facepioce icl/» 
contained bleaching tpparttut 1 , 2 


(*) Combination picture dcnvaid full 
facepiece teiptretor and ptetaire- 
demand teif-cnmalned brejihing 
apparatus |. 2 
MSA 


(3) PoUUyc preuutc full facepiece to If- 
conuto*d bruihing ippniiN 1,2 


(«) Combination coreimiout flow leiplretot 
and a preitut. demand telf-cootained 
breathing apparatus I, 2 


Catalog 

Number 


05069 




06393 


DcjcrlPtlon 


With tingle km clear-rue facepiece and audible aUm, 


loc Size 


Complete La carrying case 
would b. e«,y ...,.f„, of completed . 1 , 


Would bo 


very wasteful of compressed air 


Availability 

Colt Per Unfa (Weeks To ReceJr. 

^1/14 Poiunt A fret Oder; 


$513. 00 Twoweekt 


*99.00 


Two wecJu 

Not available 

Not available 


(3) Demand work motk w/quirk-connect/ 
dlaconnect ettembly which can be 
atached to c.imary air n ew ly 
MSA 9 


d. Cylinder Recharges Synemi 
MSA 


*57159 


68850 

<17831 

C8S-18 

77283 


MSA unit complete with ultie-vue facepiece 
•ucmbly. .pr.king diaphragm, demand regulator 
hameu, and 12 cu. ft. capa-lry air cylinder in ’ 
carrying case 


Catcalling Svucm for Cyl inder Rcchcph. , . 
hit coupler tee 

Air pigtail • 

Air outlet conneclloa. complete with gauge 
High pteaturc aWliling bore. 5 ft. long. 


~ m 22 *£ u u n n dt; ,‘h- '::z? r, ° rrm 

« *2 222 ::,r ub . b ‘ u "- 

SSSES ■*«•*« iatmb Safety Pmductt DMtfon Caulng. 

Se^/A,? t rr ! i, ° rC ' ■’"’““ion Catalog.' 1*74. 

W-.lth Cata < l 0 g" 7 :^ U i^v lrl,O ' y P ' u,ccu “ n £dulp.ncru and Accereorict Catalog. mi. 

- 3«cU mrv.y of the ictpfaaluty equipment manufacturers. 


498.00 


17.50 

$2.93 

34.9} 

34.30 


3 wcakt 


Stock item 

Stock Item 
Stock Item 
Stock Item 










VI. CONCLUSIONS AND RECOMMENDATIONS 


This chapter addresses the conclusions and recommendations of the report based on the findines ami 
economic analysis of the previous section. 

1 ‘ ^CHIEVING . "NO DETECT ABL E" LEVELS OF VCM PRINCIPALLY THROUGH ENGIN EERING MEANS 
IS JUDG ED NOT FEASIDLE WITH PRESENT TECHNOLOGY BOTH IN THE VCM AND PVC SECTORS 

. Based on the industry surveys and Snell's independent assessments of the state-of-the-art 
0i the technology, it is concluded that achieving "no detectable" (0-1 ppm) VCM levels 

in the VCM industry is not feasible principally through engineering means. Reasons include 
the following: 

technology, including state-of-the-art developments, is not available to 
eliminate VCM leaks and fugitive losses 

existing plants have not been designed for total VCM containment - 

. - there is no design or operating experience in the industry aimed at 

maintaining very low VCM levels 

no direct technology transfer opportunities are known to enable 
development of designs for "no detectable" levels in new plants. 

. Bosed on the industry surveys and Snell's independent assessments of the state-of-the-art 
of the technology, it is concluded that achieving "no detectable" (.0-1 ppm) VCM levels 

in the PVC industry is not feasible principally through engineering means. Reasons include 
the following: 

PVC manufacture is a batch operation 

Technology, including state-of-the-art developments is not available to eliminate 
VCM leaks and fugitive losses • - 
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existing plants have not been designed for total VCM containment 

there is no design or operating experience in the industry aimed at 
maintaining very low VCM levels 

no direct technology transfer opportunities are known to enable 
development of designs for "no detectable" levels in new plants. 

Up to four years of development is estimated to reduce residual VCM levels below 
100 ppm in PVC products on the basis of output volume. 

The technology including state-of-the-art developments is not available to reach 
very low or "no detectable" residual VCM levels on the basis of output volume. 


2. THE COSTS OF COMPLIANCE INCREASE RAPIDLY WITH DECREASING VCM TARGET LEVELS AND 
REPRESENT SIGNIFICANT ENGINEERING UNCKUTAINT Y OR INFEAS ABILITY BEYOND 10 PPM 
CEILING AND 2-5 PPM TWA FOR THE VCM INDUSTRY AND 15 - 25 PPM CEILING AND 10-15 TV/A 
FOR THE PVC INDUSTR Y 

The analysis which follows indicates the cost sensitivity of attempting to reach very 
low VCM levels in the VCM industry. . 
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Standard 


Time To Reach , 


VCM Target 

• Price 

Price ' Percent of VCM Industry 

Level Via Engineering 

J -•* 

Level (ppm) 

(d/lb.) 

Index Capacity Endangered 

Controls (ycaet) 

' J 

t* 

} 

Historical Practice 

7.41 

1.00 Not Applicable 

Not Applicable 

■ * 

50 ceiling * 

7.47 

1.01 Oft 

0.5 


25 ceiling 

7.59 

1.02 Oft 

2.5 


10 ceiling and 

7.69 

1.04 Oft 

3.0 


2-5 TWA 



• 


Extrapolated Attempt 




• 

to Reach "No Detectable" 





Levels 

12.71 

1.72 100ft @ 

Not Estimated 

■ & 

. 


"No Detectable" 



• 


Levels 

i 

• 


Source: Exhibits V-15 and V-13 


• 


The table indicates the rapid 

rise in 

r 

costs associated with attempting 

to reach the technologically infeasible 


"no detectable" levels beyond the 10 ppm ceiling and 2-5 ppm TWA target level. 

• 

Exhibit VI-1, on 

the following page^presents a similar discussion for the PVC industry. 

/ 

• 
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rvc n# a JO aj.mjai goctj TO 

ac*"1^i v->» r u v'cSaaO 

V.'.ia.n r<;« Ca/a 4 .r> ,w 


ECONOMIC IMPACT CRITERIA 

PLANTS LIKELY TO BE MOST " ENDANGERED" (2) 


Highest compliance costs 
Plant located in cold climate 
Old plant 
Small plant 
Small reactors 

Copolymer, emulsion or latex resin production 
(High free monomer) 

Small company 
Merchant sales 


. Slackening demand 

PLANTS LIKELY TO BE LEAST "ENDANGERED"^ 


l '.‘luaiM KU'M omo • l*C'»MI#i»»C nO*l#0«S nnvONAt. #*OUC1ivl AHO *»n*«<TO* i**C lOo>r**lNT AS Will AltOt'S 

Pol rorwoooCiMMn'1'AU* 

in |mc*%(«io>mm«IhI#i wit Uixv.tT CDHS-OI * ri>m >moow^ 

lit MIUOKI rPCviriOfOSf CSTAI.IH MllM* T® "*0 OITUfAfcw«“ VO* UVU #0» A- a| m/**’**** 1 

|Nv,.1(|X^ U^IXwlkC'/ia'CH^ A'*0 •K&iOlilC »*I1 *H*n»OSMO »l • k'A 

S4| Vila t27<M«t i lAUOOl •*•! 1*^0 LAI *O»»0* AiWIUT OaTa AMO A#3C(#(alM 01 1*4 (COnUmC *w*Cf 

(•ill*** A*0V| 

ty CNUt m«CmTuM M>OXn<OM *Oa 1*4 iMM/tliv MUO ft* *»•• SI 0*4 0 a 1 a«aI« i 1 Sk**lAlt©*n 


Lowest compliance costs 
Plant located in warm climate 
Modern plant with automation 
Large reactors 

Bulk or suspension resin production 

Large company 

Large plant 

Captive use of PVC 

Higldy disciplined plant personnel 


»Ou*Ct movtrtr **««'*C *tco*M *»0mtu tituiAttS 
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For the VCM industry, the engineering control steps for OSIJA compliance are significantly 
the same as those potentially used for air pollution control. Therefore, appreciable air - .• 
pollution control costs are automatically accounted for by OSHA compliance. 

For the PVC industry, engineering control steps from the 50 ppm VCM ceiling level 
to the 15 - 25 ppm ceiling with 10 - 15 ppm TWA primarily address OSHA compliance, 
but significant air pollution control benefits are gained, especially at lower levels. 


AREA MONITORING, PARTICULARLY IN PVC PLA NTS IS RECOMMENDED TO OSHA AS A COMPLIANCE 
REQUIREMENT "REGARDLESS OF THE TARGET LEVEL SELECTED BY OSHA 

Automatic Sequential Monitoring Systems (ASMS) can serve as a long term data collection 
system for an entire plant. 


The ASMS can analyze an air sample from a particular point in the plant 
in 1 to 3 minutes with potential for at least 10 point monitoring. 

The ASMS can be used to provide correlation with personnel monitoring 
data of actual worker exposure. In addition, it can be used to provide a 
permanent record of VCM levels, provide alarms in case of exceeding cehing 
values, serve as a means to initially identify the general sources of VCM 
releases, and to monitor progress in complying with OSHA requirements. 

A system installed in the polymerization building can provide warning to 
work personnel in that area if VCM levels have gone above ceiling levels. 

Response to alarm can be standardized. These steps could include donning 
• ' of personal protective equipment, investigation using leak detectors, isolating 
the point of VCM release and corrective maintenance. 



\ 
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IT IS RECOMMENDED THAT OSHA ESTABLISH PHASED REQUIR EM ENTS FO R Hl-ACIHNG VCM 
TARGET LEVELS TO ALLOW THE COLLECTION OF ADDITIONAL VCM MONITORING DATA 
TO FULLY ASSESS THE EFFICIENCY OF THE CORRECTIVE STEPS, SUBJECT TO REVIEW 
IN LIGHT OF CURRENT MEDICAL FINDINGS . AND AS THEY BECOME AVAILABLE 


. The currently available data base particularly for VCM monitoring, is relatively 
small. In addition, the technology required for compliance with the lower VCM 
levels is not yet proven. Consequently, considerable risks exist as to the 
efficacy of engineering controls even for levels other than "no detectable", 
which is not technologically feasible. 

• . . A phased compliance plan would allow for the assessment of the efficiency of 

corrective steps already taken by industry. In any event, significant lead times 
exist for hardware required for engineering controls. 

. The phased compliance plan should be reviewed in light of current and emerging 
medical findings. 

A possible result of a phased compliance plan would be to spread the costs of 
, compliance over periods of time. This may be desirable considering that the 

VCM and PVC price impacts may be of the same order of magnitude as the price 
results of the "energy crisis". 

. Developmental efforts should be encouraged to improve techniques in personal 
protective devices, monitoring systems, and residual monomer reductions. 

* * * * * 

The Appendices supporting the report follow in a separate volume. 



VI-5 








law orncrs 




Atr.rn n. keller 

d* WllOME II. HECKMAN 
( yilAIU.IIS M. MEEHAN 
^WILLIAM If. IIOKGKLSANI, JB. 
It. TIERS AN 
S.YNE V. IILACK 
™V1D I.. HILL 

martin w. m:ncovici 

UTEIt M. NEMKOV 
SiKI'lI E. HADLEY 
SrOLE C. HARRIS 
mLLIAM VT. VUGU 
FETER THOMAS SMITH 


Keller and Heckman 

1X30 17th STIIEET. N.W. 
SUITE 1000 

WASHI.VGTOV, n. C. 20030 


September 16, 1974 



TELEPHONE 
. 202 200-2700 

CAULE ADBKESS "KLLMAN* 



Mr. Michael Pickens * 

Attn: OSH Docket-36 
Office of Standards and 
Compliance 

Occupational Safety and 
Health Administration 
U.S. Department of Labor 
1726 M Street, N.W. 

Washington, D.C. 20210 

Re: In The Matter Of: PROPOSED 

PERMANENT STANDARD FOR OC¬ 
CUPATIONAL EXPOSURE TO 
VINYL CHLORIDE 


Dear Mr. Pickens: 

On behalf of our client, The Society of the 
Plastics Industry, Inc. (SPI)i/, we are herewith trans¬ 
mitting the data about respiratory protection requirements 
that you requested. We would assume that these data will 
be incorporated as a part of the official Record in the 
above-referenced matter. 


This submission is in response to your request 
for estimates of the percentage of time and numbers of 
employees who would require respiratory protection under 




1 / The interests, composition and extent of participation 
of SPI in these proceedings is by now well known to the 
Department of Labor. A complete discussion of the interests 
of the Society is specifically detailed in its "Post-Hearing 
Memorandum of The Society of the Plastics Industry, Inc. 

—Proposed Findings of Fact and Conclusions Supported by the 
Record", dated August 23, 1974. 
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the SPI proposal 3/ for occupational exposure to vinyl 
chloride. 


In reviewing the data contained herein, it must 
be remembered that the SPI proposal assumes the develop¬ 
ment and implementation of new technology. It, therefore, 
represents the best estimates of what a majority of the 
industry believes it will be able feasibly to accomplish 
during the next two years. Until nev; engineering controls 
are installed and operating, it is not possible to do more 
than estimate what workplace concentration of vinyl chloride 
will be achieved, what excursions may be encountered and, 
therefore, how frequently respiratory p^tection will be 
required. 


The data contained herein was gathered from each 
company, collated and submitted as expeditiously as possible. 
As to the presentation of this information, the tabulation 
and summary show that the several companies reported 
information in a variety of modes. Some presented break¬ 
downs and others lumped their totals for each plant together 
so that the data are stated as weighted averages. From • 
these itemized and integrated reports, a coded table of 


2/ The SPI recommendation for polyvinyl chloride manu¬ 
facturing operations is that in October, 1974 vinyl chloride 
should be controlled so that workers are exposed to no more 
than a 25 ppm 8 hour time weighted average (TWA) nor to more 
than a 40 ppm ceiling without requiring respiratory protection 
In October, 1975, the ceiling value would be reduced to 25 ppm 
In October, 1976, the ceiling value of 25 ppm would remain 
and a 10 ppm 8 hour TWA would be added. In vinyl chloride 
monomer manufacturing operations, the SPI recommendation is 
that in October, 1974 occupational exposure should be limited 
to a 25 ppm ceiling and a 10 ppm 8 hour TWA. In October, 

1975, these values would be reduced to a 10 ppm ceiling and 
5 ppm 8 hour TWA, respectively. 
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raw data has been prepared. 2/ These data have been 
organized to show both the number and percentage of em¬ 
ployees requiring respiratory protection bv percent of 
time (Table I). Not apparent from these figures is the 
fact that some job categories (e*g. tank car loading) 
require respiratory protection as much as 100% of the time 
as a work practice. This is not reflected in the crude 
igures because individual employees do not perform such 
operations.100% of the time. The wide range of the figures 
presented illustrates the diverse nature of the industry 
and that even under the industry proposal considerable use 
of respiratory protection for workers will be necessary to 
achieve compliance. 1 


3/ The average percent time values (average percent of time 
requiring respiratory protection) shown for those companies 

formul£K° rted brcakdowns were arr ived at by use of the following 


X = T. XiNi 
I Ni 


Where: Xi is the "% of time 
in respirators" for 
each group of employees, 
and 

Ni is the "number of 
employees" in each group. 


Each "percent of workers" shown in 
multiplied by the "percent time in 
sum of these products was divided by 
workers. The result was reported as 
time requiring 


respiratory 


the tabulation (Colum 4) 
respirators (Column 5). 
the sum of the percent 
the average percentage 
protection. 


was 

The 

of 



o 

w. - 







( 


Mr. Michael Pickens 
Septen±>cr 16, 1974 
Page Four 


v-. <■«.>. v_ 


As with our pluvious submissions in this matter, 
if you or anyone else receiving copies hereof have any 
questions as to this information, please do not hesitate 
to contact us. 

Respectfully submitted, 


THE SOCIETY OF THE PLASTICS 
INDUSTRY, INC. 


Jerome H. Heckman 
General Counsel 


By; ^ 

(Joseph E. Hadley // 
^Assistant General Counsel 

Keller and Heckman 
1150 17th Street, N.W. 
Washington, D.C. 20036 
Telephone: (202) 296-2700 


Enclosures 


Mr. Julius Jimeno 
Dr. Daniel P. Boyd 
Dr. Donald Lassiter 
Mr. Eugene Regad, Jr. 
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TABLE I 

Number and Percent of Employees 
Requiring Respiratory Protection 

A. PVC Production 


r m t 

J* J 


Number Workers 


Percent Time Requiring 
Respiratory Protection 


| Year 

Exposed 

0 

1-19 

20-39 

40-59 

60-79 

80-99 

1974 

4943 

100% 

2126 

43.0% 

2060 

41.7% 

687 

13.9% 

70 

1.4% 

— 

— 

| 1975 

4993 
* 100% 

2079 

41.6% 

1702 

34.1% 

1098 

22.0% 

104 

2.1% 

10 

0.2% 

— 

I 1976 

5020 

100% 

2119 

42.2% 

2015 

40.1% 

664 

13.2% 

87 

1.7% 

135 

2.7% 

— 



B. 

VCM Production 


• 




0 

1-9 

10-19 

20-29 

30-39 

40-49 

1974 

863 

100% 

297 

34.4% 

447 

51.8% 

99 

11.5% 

20 

2.3% 

— 

— 

1975 

868 

100% 

317 

36.5% 

327 

37.7% 

128 

14.8% 

81 

9.3% 

— 

15 

1.7% 


o 
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AN EVALUATION OF ORGANIC VAPOR RESPIRATOR 
CARTRIDGES AND CANISTERS AGAINST VINYL CHLORIDE 
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ABSTRACT 


The service lives of four types of aporoved 
organic vapor respirator cartridges and four types 
of approved front or back mounted organic vapor 
gas mask canisters were determined relative to 
several concentrations of vinyl chloride. Various 
♦ v XtUr i CS t 0 ^ vin >’ 1 . chloride gas and air were passed 
through the cartridges and canisters and the down¬ 
stream concentration was monitored until break¬ 
through occurred. 

The effect of concentration on breakthrough 
time conformed to adsorption theory. 

. Brief investigations indicated service life 
increased at low humidities and decreased at high 
humidities. 6 

Recommendations are made concerning the use 
of organic vapor respirator cartridges and gas 
mask canisters in atmospheres containing vinvl 
chloride gas, based on expected service life"and 
facepiece leakage. 
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IXTRODtH'T! 


Vinyl chloride is a synthetic chemical made by oxy- 
chlorination of ethylene or by hydroch lor ina t ion of acetylene. 

It is used in the manufacture of containers, wrapping film, 
electrical insulation, pipe, conduit, and a variety of other 
products. 

In January of 1974, it became known to the National 
Institute for Occupational Safety and Health(NIOSH) and the 
Occupational Safety and Health Administration(OSHA) that 
several employees of the B.F. Goodrich Chemical Company had 
died from a rare form of liver cancer (angiosarcoma) that may 
have been occupationally related. 

Information presented at a fact-finding hearing to deter¬ 
mine the hazards of polyvinyl chloride and vinyl chloride, held 
by OSHA on February 15, 1974, showed that tumors were produced 
in animals at concentrations as low as 250 ppm. On the basis 
of this information an Emergency Temporary Standard was promul¬ 
gated by OSHA on April 5, 1974. This standard reduced allowable 
ceiling exposure from 500 ppm to 50 ppm. 

On April 15, 1974 information was presented to repre¬ 
sentatives of OSHA, NIOSH, and EPA by Industrial Bio-Test 
Laboratories which indicate that angiosarcomas were produced 
in animals at concentrations of 50 ppm. On this basis, a 
Proposed Permanent Standard on vinyl chloride was published 
by OSHA in the Federal Register on May 10, 1974, proposing no 
detectable level of employee exposure as determined by a method 
capable of detecting 1 ppm vinyl chloride. 

In both the Emergency Temporary Standard and the Proposed 
Permanent Standard, air-supplied respirators and self-contained 
breathing apparatus are specified for respiratory protection in 
atmospheres greater than the ceiling limit.(1,2) 

Only limited testing has been done to evaluate organic 
vapor cartridges and canisters against vinyl chloride. In a 
study by Lawrence Livermore Labs (A.E.C.) cartridges were 
evaluated against various classes of organic vapors at concen¬ 
trations of 1000 ppm. One of these vapors was vinyl chloride. 
Cartridge life (105 breakthrough) in this test was less than 
10 minutes.IA 105 breakthrough time occurs when cartridge 
or canister penetration concentration reaches 105 of the ambient 
concentration. 

In discussing service life of charcoal cartridges or can¬ 
isters, limitations of facepiece fit must be recognized. Pro¬ 
tection factors for various types of respirators are discussed 
by Hyatt, ct al in a paper presented at the 16th Annual Meeting 
of the Health Physics Society in New York City, July 12 - 




16, 1971. A protection factor is defined as. the ratio of 

ambient contamination to contaminant levels within a faceniece. 
Protection factors tor-half mask respirators and tu11 - face - 
piece gas masks are 10 and 100 respectively. Thus, based on 
fit alone, half mask organic vapor respirators and full-face¬ 
piece gas masks could be used in contaminant concentrations 
of 10 and 100 times the substance ceiling value respectively. 

The purpose of this testing program was to gain informa¬ 
tion on service lives (time a cartridge or canister may be 
used before breakthrough occurs) of organic vapor cartridges 
and canisters in concentration ranges consistent with both the 
Emergency Temporary Standard, the Proposed Permanent Standard 
for vinyl chloride and established protection factors for half 
mask organic vapor respirators and ful1 - facepiece gas masks. 

In this program, four types of NIOSH/Bureau of Mines 
approved organic vapor respirator cartridges and four types 
of NIOSI1/EM approved front or back mounted organic vapor gas 
mask canisters were tested. The weights of charcoal in each 
of these devices are shown in Table 1. Other than the weight 
of charcoal in each cartridge or canister, adsorption char¬ 
acteristics were unknown. 

Adsorption theory predicts that charcoal is more efficient 
at higher contaminant vapor pressures. If the equation for 
service life of various cartridges and' canisters versus con¬ 
centration can be determined for vinyl chloride, then cartridge 
or canister life can be predicted at concentrations other than 
test concentrations. An effort was made to establish this 
relationship for vinyl chloride. 

The humidity of ambient air can affect the adsorption 
capacity of charcoal. This effect was also briefly investi¬ 
gated in relation to vinyl chloride. 

TEST SETUP 

Generation 


The generation system consisted of an air precondition¬ 
ing subsystem and a vinyl chloride metering subsystem. A 
schematic diagram of the system is shown in Figure 1. Air 
was first passed through a solution of 20'S NaOH to remove C0 9 . 
The air stream ,.cs then divided and passed through cither wafer 
or concentrated sulfuric acid to condition the air to the 
desired relative humidity. Air flow was monitored with a dry 
test meter prior to being mixed with vinyl chloride. 

Vinyl chloride gas was taken from one of four tanks of 
vinyl chloride in nitrogen (0.1$, 1$, 10$, or 20$). The flow 


2 






rate from the appropriate tank was controlled by means of a 
metering valve anJ calibrated orifice. The vinyl chloride 
was then mixed to the desired concentration with the pre¬ 
conditioned air and delivered to the cartridge or canister. 


Detection 

A Wilks Scientific Miran I variable pathlength infrared 
analyzer was used to monitor ambient and breakthrough concen¬ 
trations of vnyl chloride. All analyses were done at the 
1.0-9 micron \ elength adsorptiqn band. N'o interferences were 
detected. A cartridge or canister penetration sample was'pulled 
through the 5.5 liter analyzer gas sample cell at the flow rate 
of 6.5 LPM. Breakthrough times were corrected for the resultant 
3-minute lag in response. Bags filled with the ambient con- 
centiation were periodically analyzed with a gas chromatograph 
by the Physical and Chemical Analysis Branch of N'lOSH to verify 
test concentrations. Results agreed well within 10$. 


TESTS PERFORMED 

Preliminary Tests 

Preliminary tests were performed on one cartridge type 
from a single batch to determine the effects of ambient relative 
humidity on breakthrough time. These tests were run at 600 
ppm, 75 _+ 5°F. Flow rates were based on a moderately hcaw 
work rate of approximately 930 Kg-m/min. This corresponds'to 
a breathing rate of 60 LPM. Cartridges were tested at 30 LPM 
since they are normally used in pairs. Cartridges were tested 
at 25, 50, and 85$ relative humidity. Tests were run unti-1 50$ 
breakthrough occurred. Breakthrough times for initial, 10$ and 
50$ cartridge penetration were recorded. 


Cartridge Tests 

All cartridges in this phase were tested singly at a 
constant flow rate of 30 LPM. The test atmosphere was con¬ 
trolled at 75 + 5°F, 50 + 5$ RH. Test concentrations of vinyl 
chloride were 750, 500, 750 ppm. At least three cartridges 
of each of four types were tested at each concentration. ’ In 
certain circumstances additional tests were run to correlate 
results obtained from cartridges from different boxes. Also, 
two cartridges of each of the four types were tested at ambient 
concentration of 50 ppm. In the tests run at 50 ppin, the test 
was terminated at 10$ breakthrough. In all other tests, 
cartridges were run until 50$ breakthrough occurred. Where 
possible, initial, 10$ and 50$ breakthrough times were recorded.. 







Canister Tests 
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All canisters were teste 
LPM. Again, the test atmosphe 
5% RH. At least two canisters 
tested at each concentration. 
1000, and 5000 ppm. Canisters 
through occurred. Initial and 
recorded. 
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d at a constant flow rate of 60 
re was kept at 75 +_ 5°F, 50 +_ 
of each of four types were 
Concentrations used were 100, 
were run until 10" break- 
10a breakthrough times were 


TEST RESULTS 


During preliminary testing, a large amount of break¬ 
through time variability was noticed in cartridges of the same 
••type but from different boxes. These data arc shown in Table 2 
Variability was also noticed between boxes throughout the test¬ 
ing program, though tc a lesser degree. 

Figure 2 shows the results of tests to determine the 
effect of relative humidity on service life of cartridges. 

From this figure it appears that service life is inversely 
proportional to ambient relative humidity. A service life 
decrease of about 16$ was seen from tests at 50$ RH to tests 
at 85$ RH. 

Data from cartridge service life tests is shown in 
Table 3. These data are shown graphically in Figures 3, 4, 

5, and 6. Adsorption theory predicts that charcoal becomes 
more efficient at higher contaminant concentrations. The 
graphs of cartridge service life data demonstrate this 
phenomenon. 

It was found that an exponential decay curve was the 
most appropriate model for service life data. This relation¬ 
ship is defined as: 



where X‘ is vinyl chloride concentration in ppm and Y is 10$ 
breakthrough time in minutes. When the natural logarithm 
(log c) of the concentration is taken, the relationship becomes 

Y *= (1/B) log e A - (1/B) log e X 

This is the equation of a straight line on semilog graph paper. 

Using this model, data for cartridges and canisters were 
found to be very consistent. Correlation coefficients ranged 
from 0.981 to 0.994. 







The regression equations for each make of cartridge 
and canister arc shown on Table 5 as well as correlation 
coefficients and equations for 05' tolerance limits. 

Statistical analysis was not performed on initial break¬ 
through times because of the qualitative nature of the data. 
The point at which vinyl chloride could be first detected 
(initial breakthrough) depends not only on instrument settings 
and baseline drift but on personal judgement as well. How¬ 
ever, initial breakthrough times for cartridges were typically 
35$ lower than the 10' breakthrough times. 

Data from canister service life tests are shown in 
tabular form in Table 4 and in graphical form in Figures 7, 

8, 9 and 10. For canisters initial breakthrough times record¬ 
ed were typically 18$ lower than the 10$ breakthrough times. 


CONCLUSION'S 


Conventional activated charcoal of the type used in 
respirator cartridges aid canisters has a very low adsorption 
capacity for vinyl chloride. This is demonstrated by the 
short service life of respirator organic vapor cartridges. 

In tests run at 50 ppm, 50$ relative humidity, the lower 95$ 
confidence level for 10$ breakthrough time is 40 minutes. A 
minimum service time must also take into account the time be¬ 
tween initial and 10$ breakthrough (approximately 33$) and 
decreased service life due to high humidities (approximately 16$). 
These factors produce a minimum expected service life for 
cartridges of 20 minutes. 

In canister tests at 100 ppm, 50$ relative humidity, the 
lower 95$ confidence level for 10$ breakthrough time is 160 
minutes. Considering factors for the time difference between 
initial and 10$ breakthrough (18$ of the 10$ breakthrough time) 
and decreased in service life due to increased humidity (16$), 
a minimum service life of 100 minutes can be expected. 

% 

Organic vapor respirator cartridges have sufficient life 
for 20 minutes service at concentrations less than 50 ppm. 

Organic vapor front or back mounted gas mask canisters have 
sufficient life for 100 minutes service at concentrations less 
than 100 ppm. 

Protection factors for half-mask organic vapor respirators 
and for ful1-facepiece organic vapor gas masks are 10 and 100 
respectively. Theoretically, therefore, these devices could 
be used in contaminant concentrations up to 10 and 100 times 
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the .exposure limit if facepiece fit were the only consider¬ 
ation. With a 50 ppm ceiling exposure limit, an organic 
vapor half-mask respirator could be used in concentrations 
up to 500 ppm and an organic vapor ful1-facepiece gas mask 
up to 5000 ppm, without regard to service life. 

However, when considering no detectable level of ex¬ 
posure as an exposure limit, both half-mask organic vapor 
respirators and ful1 - facepiece gas masks would not provide 
adequate protection. 

Another important point of interest when considering 
use of half-mask organic vapor Respirators and ful1 - facepiece 
gas masks are the warning properties of the contaminant. 

Vinyl chloride has an odor threshold of approximately 500 to 1000 
ppm. A worker wearing these types of devices would have no 
indication of whether he was being adequately protected in 
atmospheres with low concentrations of vinyl chloride. 


RECOMMENDATIONS 

During the course of this testing program, the need for 
improvement in respirator performance has been demonstrated. 
Carbon tetrachloride is specified in 50 CFR 11 as the ambient 
contaminant in the approval of organic.vapor cartridges and 
canisters.( 5 ) Of the 121 solvent vapors and gases tested by 
Nelson, ( 5 ) 51 have lower 10°, breakthrough times than carbon 
tetrachloride. No provisions are made in the NIOSH/BM approval 
labeling scheme for specifying expected service life. Work 
needs to be done to assure that devices approved are adequate 
for gases like vinyl chloride and the 50 other more volatile 
gases and vapors. A scheme should be developed to test devices 
against various classes of vapors. In this way, life expectancy 
could be given for a specific contaminant within one of these 
classes. 

Wor % k should be done to determine the effect of various 
charcoal characteristics (weight, particle size, pore size, 
base media, activation method, etc.) on adsorption capacity. 

For a comprehensive approval program to be meaningful, these 
characteristics should be defined and assurance must be made 
that they are adequately controlled in the manufacture of 
approved devices. 

Work should be initiated to find or develop more efficient 
sorbents for substances which show poor adsorption on conven¬ 
tional respirator charcoal. 

Another point of value would be to develop a device to 
be used integrally with respirator cartridges and canisters 







which would enable the user to determine if his cartridge or 
canister has reached breakthrough. Such a device might operate 
on the same principle as the detector tube. 


SUMMARY 

Organic vapor respirator cartridges have sufficient life 
for 20 minutes service at concentrations less than 50 ppm. 

Organic vapor front or back mounted gas mask canisters have 
sufficient life for 100 minutes service at concentrations less 
than 100 ppm. Facepiece leakage is expected to be 10" for a 
half mask respirator and la for a full-facepiece respirator. 

A final decision regarding theiY use against vinyl chloride 
must be based on the allowable ceiling exposure for vinyl chloride 
adopted in a permanent standard and expected facepiece leakage. 

The approval system for organic vapor respirators and 
gas masks should be studied and improved in order to assure 
protection against highly volatile gases and to provide the 
user with information on service life. 
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Table 1. 

Cartridge and Canister 

Charcoal Weights 




Cartridges 



• s 

1 

I 

• 

• 

Manufacturer 

• 

Charcoal Weight 
(GMS) 


! 


1 

49.7 


. 1 

i 


2 

35.7 


I 


3 

35.0 

t 


• 

4 

36.1 




Canisters 

• - 




Manufacturer 

Charcoal Weight 
(GMS) 




1 

436.8 




2 

318.4 




3 

% 

463.8 
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• 

4 

312.2 
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Figure 1. VINYL CHLORIDE CARTRIDGE AND 

CANISTER TESTING SYSTEM 
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Tabic 2. Cartridge Variability 
Between Boxes 



Number 

of 

Breakthrough Times (minutes) 

Box 

* Initial 

10 

? 

0 

50 ? s 

Number 

Tests 

X 

a 

X 


X 

a 

1 

3 

4.98 

0.65 

9.87 

0.76 

15.4 

0.7 

2 

5 

12.1 

0.47 

17.24 

0.77 

22.15 

0.71 


Note: Above tests run at 30 LPM total flow, 500 ppm 50 9 <> RH 


x = mean 

o = standard deviation 
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Cartridge Test Data 


Concentration Manufacturer 

(PP«0 


Number 

of 

Tests 


Note: Above tests run at 30 LPM total flow and 50$ RH 


Initial 

i io* - 

X 

o 

X 

o 

17.27 

1.17 

25.28 

1.16 

9 

0 

16.73 

0.35 

7.2 

0.26 

13.37 

0.3 2 

10.9 

0.1 

16.58 

0.43 

22.65 

6.3 

33 

4.81 

11.55 

0.71 

20.7 

0.7 

11.42 

1.18 

18.6 - 

1.71 

13.37 

0.32 

10.75 

1.02 

41.77 

1.46 

51.37 

0.7 

20.27 

2.12 

29.7 

1.03 

21.13 

2.26 

28.8 

2.36 

21.2 

1.04 

28.13 

0.85 

54.38 

0.53 

74.06 

3.45 

28.13 

2.65 

43.5 

1.06 

29.25 

3.18 

48. 

0 

32.63 

2.65 

48 

3.18 


X 

o 

32.63 

1.33 

23.53 

0.32 

19.72 

0.94 

22.4 

0.3 

42.73 

4.85 

30.02 

0. 73 

26.66 

2.01 

26.62 

1.42 

67.2 

0.8 

42.93 

0.91 

41.3 

2.84 

39.07 

0.93 
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Figure 4 
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Cartridges 
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Table 5. Statistical Models of Breakthrough Data 
Linear Equation* Correlation « 


Correlation 

Coefficient 


Y = 149.5 

Y = 83.49 

Y » 99.55 


Linear Equation* 


Correlation 

Coefficient 


•95% Tolerance Limits 


18.68 

X 

0.9814 

Y 

+ 

8.63 

10.02 

X 

0.9929 

Y 

+ 

2.85 

13.04 

X 

0.9938 

Y 

+ 

3.53 

11.76 

X 

0.9931 

Y 

+ 

3.30 


Y + 3.30 / 1.09 + (.10) (X - 5. 7' 


Make 

n 

Y » 

696.2 - 

75.82 

X 

0.9935 

Y 

+ 

33.3 

Make 

If 2 

Y = 

562.0 - 

62.74 

X 

0.9862 

Y 

+ 

47.6 

Make 

ffZ 

Y = 

546.1 - 

60.86 

X 

0.9853 

Y 

+ 

47.7 

Make 

ft 4 

Y - 

411.5 - 

45.67 

X 

0.9877 

Y 

+ 

32.7 


1-0"® Breakthrough time in minutes 

lo 2 e (Vinyl chloride concentration in ppm) 


951 Tolerance Limits 

5 / 1 • 14 + (.064)(X - 6. 

’ /l.l4 + (.064) (X - 6. 

/" 1 -14 + (.064)(X - 6. 
7 1 -14 + (.064)(X - 6.' 










COMMENTS ON VINYL CHLORIDE 


Frank G. Standaert, M.D. 

September 20, 1974 

Carcinogenicity, angiosarcoma : 4 Vinyl chloride's capacity to 
induce angiosarcomas in animals is established. It has been shown in 
several laboratories, in several species (including fish, rats and mice) 
and at all concentrations tested so far. 

Vinyl chloride's capacity to produce angiosarcoma in man has 
not been proven absolutely but the unusually high incidence of angiosar¬ 
coma among vinyl chloride workers and the similarity of the tumors in these 
workers to those produced in animals is as convincing evidence as it is 
possible to get without deliberate exposure of men. The few parts of. 
the Record that question this conclusion point out that all of the cases 
have been concentrated in a few factories; seven of them occurred in the 
Louisville, Kentucky plant alone. This concentration raises the question 
of whether these workers received a greater exposure or whether other factors 
were operating in these individuals who succumbed. For instance, were there 
co-carcinogens present? Were there genetic predispositions to the disease in 
these individuals? Did regional dietary habits or environmental factors 
play a role? Was a latent or unknown infection or other disturbance a 
contributing factor? These are valid questions, but there is no way of 
knowing whether or not these possibilities influence the carcinogenic 
potential of vinyl chloride in man. Regardless, it should be 
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noted that these are only moderating factors. They do not detract from the 
conclusion that vinyl chloride can cause cancer in man. 

Carcinogenicity , other tumors: Vinyl chloride produces several 
other tumors in animals. Indeed, angiosarcomas were only about one-third 
of the total tumors produced in the Maltoni and Biotest experiments. Malig¬ 
nant tumors of the kidney, lung and mammary glands each occurred about as 
often as angiosarcoma. In addition, tumors were found in virtually every 
other organ. As with angiosarcoma, these tumors have been observed in several 

laboratories, in several species, and at every concentration of the gas that 
has been tested so far. 

The ability of vinyl chloride to induce tumors other than angio- 
sarcoma in man has not been established. The Tabershaw-Cooper report 
(Exhibit 132) suggests an increased incidence of death from cancer among 
vinyl chloride workers but the increase is not statistically significant. 

On the other hand, detailed searches for other tumors have not been made and 
it is far more difficult, statistically, to prove the cause of common tumors 
those as rare as angiosarcoma. Hence the production of other tumors 
in man by vinyl chloride is still an open question. At this time it has 
been neither proven nor disproven. 

Other ha.aids. The acute hazards of high concentrations of vinyl 
chloride, fire and anesthesia, have been known for many years. Mon-lethal 
effects of chronic exposure to vinyl chloride also have been apparent for some 
time. Among the disorders produced are: acroosteolysis, Raynaud's phenomena, 
portal hypertension, fibrosis of the liver, broncoconstrictive disease, and 
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a variety of lesser lesions (Lange et al_, Exhibit 183). The urgency of 
the angiosarcoma problem apparently has precluded careful study of other 
lesions in animals, but damage to brain, liver, kidneys, thyroid, bone, 
nerves and skin were noted by Viola some years ago and fibrotic changes in 
the liver are constant concomitants of the angiosarcoma. The Biotest data 
clearly show early and excess deaths among animals exposed to all concen¬ 
trations of vinyl chloride tested. Studies of teratogenic effects in 
animals have not had positive results but hints of possible mutagenic effects 
in man can be found in the excess chromosome splitting seen in Selikoff's 
laboratory. The possibility of teratogenicity is raised by Maltoni's 
observation of angiosarcomas in newborn animals. 

Conclusion : The attention that has been given to angiosarcoma of 
the liver should not encourage a narrow view of the hazard of vinyl chloride. 
Even the limited data that is available on human toxicity clearly shews 
the gas to cause changes in virtually every organ in the body. The animal 
data shows that angiosarcomas are less than one-third of the total number of 
tumors that can be produced and that other damage is commonplace. In short, 
the record is replete with evidence that vinyl chloride is a serious poten¬ 
tial hazard to the health of man. 

Polyvinyl chloride : The Record only touches on the toxicity of 
polyvinyl chloride, but there are suggestions that it may not be inert. 

At the least, it is a carrier of the entrapped monomer.. In addition the 
particles are phagocytoscd and enter many organs. There are suggestions that 
they may cause pneumoconiosis 

• * 
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little data on how much exposure to vinyl chloride it takes to injure 
workers. With regard to animals, it is clear that 50 ppm, four or 
seven hours a day, five days a week for a lifetime is a powerful carcino- 
gen'but there have been no experiments at lower concentrations and therefore 
there is no way of knowing whether lower concentrations are also dangerous. 

I have been told that experiments with lower concentrations have begun 
but it will be at least a year before significant data are available. 

The Record contains no reliable information with regard to the 
quantity of vinyl chloride that is hazardous to man. Manufacturers did not 
monitor the concentration of the gas until recently and we don't know what 
conditions prevailed in their factories. We don't know how much vinyl 
chloride workers have been exposed to and therefore don't know how much was 
tolerated safely or how much it took to cause injury. Several exhibits 
contain estimates, but these are based on memory, odor, and impressions of 
observers. Attempts have been made to translate these to actual gas concen¬ 
trations but the results are nothing more than "educated" guesses. 

Thete is comfort in the fact that there are no cases of angiosarcoma 
in factories where management was concerned about the potential for toxicity 
and therefore presumably took more precautions, but the two cases in indivi¬ 
duals exposed to low concentrations in Connecticut are extremely disturbing. 

The only source of comfort in them is in the report that their lesions are 
not exactly the same as the angiosarcomas in other individuals or in laboratory 
animals (Exhibit 164) i.e., these may not be vinyl chloride related lesions. 






5 


It is even more difficult, if that is possible, to ascertain the 
amount of vinyl chloride that produces noncancerous lesions. There is vir¬ 
tually no quantitative information for either animal or man and there has 
been no attempt to quantitate the occurrence of these lesions, or the 
concentrations of vinyl chloride that cause them. This is a major gap in 

our knowledge. More workers may suffer from these effects than from the car¬ 
cinogenic effect. 

There is no clue to the villain in the toxicity produced by vinyl 
chloride. It could be the intact molecule or it could be a metabolite or a 
reactive intermediate. Several metabolites have been found and several poten 
tial routes of metabolism have been illustrated, but which of these, if any, 
leads to carcinoma and other changes is not known. There is also evidence 
that the metabolism of vinyl chloride is concentration dependent with one 
pathway predominating at higher concentrations and another at lower ones. 
These data obviously would be significant if it were known which route led to 
the deleterious material, but the critical insight is not available. 

The Record contains many discussions of the dose-response 
relationship between vinyl chloride and its toxicity, but the data needed 
to establish the critical part of the relationship are absent. Every con¬ 
centration tested so far has produced tumors and excessive rates of death 
in animals. Some scientists have taken numbers from these experiments, 
and have attempted to project the dose response curve below the observed 
values. Such projection is speculative, at best. Even at the high end of 
the curve, the data are scanty and give a poor basis for line fitting. 

They give no grounds for extrapolating to the unknown. More fundamentally, 











there is „„ proven or theoretical rcason for ' extrapolatine tf|p ^ 

Ke do not know whether there is an absolute threshold for the toxic effects 
of vinyl chloride or whether the toxicity grades continuously at ever lower 
doses. Our knowledge of other carcinogens could support either hypothesis 
and there is no reason to choose one over the other with respect to vinyl 
chloride, in short, the only factual statement is that SO ppm is toxic 
for animals and nothing is known about the effects of less than 50 ppm. 

Finally, there is no way of projecting from the animal data to 
man. The Record shows the mouse to be the most sensitive of the mammalian 
species tested in the laboratory. The Record also shows that hamsters are 
substantially more resistant and that there are differences between Wistar and 
Sprague-Dawley rats. Thus, there is documentation of species and strain 
differences. Arguments have been made that man has a substantially lower 
rate of respiration and metabolism and therefore he should be less susceptible 
than a mouse to the carcinogenic effect. It has also been argued that man’s 
exposure is less intense in that it normally begins in adult life and is not 
. continuous, i.e. workers take vacations, holidays, sick-time, they change 
jobs and there are variations in factory conditions. There is also a sugges¬ 
tion in the record that factories with generally lower concentrations of 
vinyl chloride have had no cases of angiosarcoma. 

The Record contains many allusions to these facts and innumerable 
remarks to the effect that a man is not a mouse and that his susceptibility 
Should not be equated with that of a mouse. The implication is that OS.lA's 
standard should not be further reduced without direct evidence on the 
susceptibility of man. This kind of logic points to a path which is dangerous ' 
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to follow. As noted above, it is as clear as it is possible for it to be 
that a similar set of toxic effects occurs in man and experimental animals. 

It is also clear that among the experimental animals there is no great dif¬ 
ference in the concentrations of the gas that produce effects in the various 
susceptible species. Under these circumstances, there is only one prudent 
course to follow: assume that man is at least as sensitive as the most 
sensitive mammalian species. This assumption is universally applied in 
assessing the toxic hazard of materials to man. The potential for disaster 
in any other course is apparent. 

Time factors : There is a similar void in our knowledge of the time 
it takes to produce carcinomas. In animals the tumors do not appear soon 
after exposure. Instead, there seems to be an inverse relationship between 
concentration of gas and time to onset of tumors, and in some cases the time 
to onset approaches the lifespan of the animal. Much has been made in the 
Record of these facts and the fact that the human victims worked in the vinyl 
chloride industry for many years before their tumors were diagnosed. However, 
we have no way of translating these observations into practical guidance. 

We do not know if this long time to onset is an induction period; that is, 
a long, continuous exposure to the gas is necessary to produce the fatal 
change; or whether it is a latency period; that is, the tumor begins its 
inexorable course very soon after exposure but its initial growth is slow and 
its recognition is delayed. 

The Record hints that the former may be the case. There is a 
suggestion in the recent Maltoni data that long continuous exposure is 
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needed to produce tumors, but the data arc few and preliminary. Some 
theoretical considerations are in the same vein. Broken strands of 
DNA are known to be reparable and it is thought that immune processes car 
kill abnormal cells early in the carcinogenic process. Similarly, Dr. 
Popper's theory that the angiosarcoma is*a result of a precursor fibrosis 
suggests a critical length of exposure. These observations are enticing, but 
are not adequate to form a conclusion. There is no way of knowing whether 
the theories are applicable or if they are, of estimating the time at 
which the process changes from reversible to irreversible. 

In another regard, it is important to realize that the apparent 
lag time for some of these hazards, particularly carcinogenesis, is so 
great that improvement in working conditions may not improve morbidity for 
a decade or more. That is, we can expect to see the consequences of the 
higher exposures that have existed up until now. In addition to the 
human tragedy associated with this continuing morbidity and mortality, there 
is the possibility of misinterpreting the data. Some may not recognize the 
time lag and may take the failure to reduce morbidity as a sign of failure 
to set the standard low enough. 

As the ultimate irony, the apparent lag time in the production of 

* 

human disease among those exposed to vinyl chloride is such that the 
Assistant Secretary will probably never know whether or not he made a 
correct decision. 

Conclusion : Vinyl chloride has to be presumed to be hazardous 
to man, causing a series of acute, chronic and fatal diseases. All of these 
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effects have been produced by concentrations that existed in the work place 
in the past, but virtually nothing is known about the circumstances that 
produced them. The deficit in our knowledge is so great that there is no 
hope of getting adequate quantitative data in the foreseeable future and a 
full explanation of the hazard is probably several decades away. Since we 

4 

do not and cannot know what concentration of vinyl chloride is dangerous for 
man, it will not be possible to set a standard on a solid basis of fact. 

The best that can be done is to try as hard as possible to reduce the poten¬ 
tial medical risk without incurring unacceptable economic risk. 

Recommended approach--Philosophy and tactics : An important factor 
is the special terror of cancer in our society. The risk of violent death 
or injury is accepted by workmen in many industries. The risk of chronic 
disease has also been accepted in certain industries, (e.g. "black lung"). 
Cancer is not and will not be viewed as sanguinely by the American public 
and workman. 

The tactics for achieving a reduction in exposure are not in my 
area of competence, but the following observations may be helpful. To me, 
it does not s*eem likely that vinyl chloride can be banned without damage to 
our economy. It also does not seem likely that human exposure can be 
eliminated immediately. Therefore, some risk will have to be borne by some 
individuals. In my view, this risk should be as small as possible and it 
should be confined to the smallest possible number of people. Those at 
risk should be fully aware of the risk, accept it voluntarily, have the best 
means of protecting themselves against it, and be compensated for bearing 






it. There should be no risk to the innocent, the ignorant or the 
unsuspecting. 

Since there are several different populations exposed to vinyl chlorid 
I suggest the following: 

t 

1* Reduce the residual vinyl chloride in the polymerized product. 

The greatest number of people presently exposed to vinyl chloride are those 

using the polymer. The concentration in their environment is small, but 

it is not known whether or not this concentration is safe and, accordingly, 

it should be reduced or, if possible, eliminated. Furthermore, most of the 

people working in these factories are ignorant of the risk and unsuspecting 

of the hazard. Almost all of the exposed females are among this group of 

employees. The companies these people work for are the least crpable 

technically and financially of monitoring and controlling gaseous vinyl 

chloride. All of these problems can be solved by preventing vinyl chloride 

from leaving the polymerizing plants. Therefore, I suggest that every 

effort be made to encourage manufacturers to strip the monomer from 

their products. 

% 

In addition to eliminating or reducing the exposure in the fabricating 
plants, this approach would have the extra benefit of protecting those who 
transport polyvinyl chloride. Some of the highest gas concentrations reported 
in the Record were found in trucks and freight cars that had been filled with 
polymer, sealed, and shipped through the heat. Workers should be protected 
against the possibility of exposure if they should enter such a vehicle. 

Finally, insisting on clean polymer would reduce the threat of 
unfair competition from foreign manufa turers whose occupational standards 
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may be less stringent and, therefore, less costly than those imposed on 
American companies. 

In this regard, the record suggests that little thought has been 
given to the technology for stripping the monomer. Therefore, this may be 
an area in which very large gains might *be made with relative ease. 

2. I suggest a reduction in the emphasis on ventilation as a means 

of reducing exposure in the monomer and poly plants. lators perforce 

distribute the gas to the surrounding environment a: .cord is filled 

with observations of significant concentrations in offices, laboratories, 
open areas and even beyond the fence line. Some of these concentrations are 
uncomfortably high. The public and unsuspecting workers should not be 
exposed in this way. 

3. Following the theme that the area of risk should be as small 
as possible, I suggest different standards for different groups of people. 

I suspect that the general public and workers at end-product plants can 

be protected much more quickly and easily than those engaged in polymer 
production. I see no reason why a low concentration standard for these people 
has to be delayed until more difficult situations in the polymerizing plants 
can be solved. 

I recognize that setting different standards for different groups may 
be taken by some as callousness, i.e. a different concern for one group of 
workers than for another. This isn't the case. The purpose of separate 
standards is to reduce the exposure for everyone at the rate that is possible 
in each area. Permitting exposure of some workers to high concentrations 

* 
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may be unpalatable, but the converse is even more unpalatable to me, i.e. 
that all workers shall be permitted to be exposed to high concentrations. 

Similar "double standards" are commonplace in our society. An obvious 
example is found by comparing the TLV's for workers to EPA's standards 

for the populace. 4 

When considering separate standards, it is most important to remember 
that there is no known risk in American factories. All injuries that have 
been documented are presumed to have been caused by conditions that are 
differcit from present ones. At the hearing, many stated their opinion that 
the Temporary Standard provides conditions that are perfectly safe. Thus, a 
lower standard is being considered, not because the present one is known 
to be inadequate, but because it might be. In this context, different standards 
for different segments would not require anyone to work in a place known to 
be dangerous. They would instead, be a prudent way of operating in a poten¬ 
tially risky situation, much like evacuating non-essential personnel from a 
potential danger area while permitting essential personnel to remain. 

Approach to a standard : Clearly a standard cannot be set on the 
basis of factual medical, toxicologic, epidemiologic, or pharmacologic data. 

Such data do not exist. All that can be proven is that 50 ppm inhaled for 

• t 

several hours a day for many months is extremely toxic to rodents. Traditional 
toxicologic reasoning would prohibit comparable exposure of human beings. 
Therefore, the upper limit of any standard should be well below 50 ppm TWA. 

Unless vinyl chloride is banned outright, the lower limit of a 
Standard will be dictated by analytic technology. The practical lower 
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limit is one that can be observed, monitored, and enforced. Thi$ means it 
must be within the capability of current analytic technology. The hearings 
were not specifically directed at this, but the concensus seems to be that 
the NIOSH recommendation is probably a good appraisal of the equipment that 
is available for routine field use today and that this equipment is capable 

4 

of one ppm. Therefore, one ppm becomes the lowest reliably detectable and 
enforceable limit. 

The term "no detectable amount" deserves comment. It has substantial 

appeal, but it is fraught with potential mischief because what is or is not 

detectable will vary from circumstance to circumstance and from time to time. 

The mere existence of such a term is a challenge to the analytic chemist to 

sharpen his tools and push the frontier downward, and the state of the art 

of organic analysis is such that major advances can be made in a short time. 

Thus a "no detectable amount" standard becomes infinitely clastic and 

subject to constant redefinition. The manufacturer who in good faith 

* 

purchases and installs tne best equipment available today may find himself 
challenged tomorrow by someone with a new technology. Even worse, the 
present wording is extremely ambiguous. Almost everyone at the hearing 
interpreted it to mean a standard of 1 ppm, but that is not what the document 
says. It says "no detectable amount, as determined by a . . . method 
capable of detecting ... 1 ppm". Thus, this standard really doesn't 
specify a vinyl chloride concentration; it specifics the minimum sensitivity 
of the analytic equipment. This seems to me to be an illogical way to set 
a standard. . . 
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If the standard is to be this low, a better approach would be to 
state it in accord with reality. That is, determine the lowest concen¬ 
tration that can be detected by equipment that is: available now, 

available from several manufacturers, adaptable to the purposes to which 

♦ 

it will be put, reliable under field conditions, and can be operated by 
technicians of ordinary competence and use this level as the standard 

until such time as instruments with the same qualities but greater sensi¬ 
tivity are produced. 

Mej ical Surveillance : Regular examinations would be of questionable 
value if their only purpose were to detect angiosarcoma. Reasonable 
people can easily disagree on the virtue of early detection of an un¬ 
beatable and fatal disease. However, there are other reasons for de¬ 
siring medical examinations of workers who are regularly exposed to vinyl 
chloride. One is epidemiologic; we need to know more about the human 
experience in this industry. The more compelling reason stems from the 
evidence that vinyl chloride may cause a variety of disorders, some of 
which (e.g. bronchoconstrictive disease, vascular hyperactivity, fibrosis 
of the liver) might be reversed or, at least, arrested if detected early. 

For these same reasons, the medical examination should not be 
aimed exclusively at tumors of the liver, as that in the Proposed Standard 
seems to be. It should be broad and complete. Specific recommendations 
follow, but it should be clearly understood that these are suggestions 
for minimum examinations. The regulations should be written so that 
there is no way of missing the intent and interpreting the stipulated 
tests .as the only things a physician should do. Attention should be 
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giv pn t0 major potential target organs, but it should not be limited 
to them. 

History-complete; including previous illnesses, previous employ¬ 
ment, exposures to toxir materials, alcohol intake and dietary habits. 

Physical-complete; including ski*n; i imbs; vascular system; lungs; 
heart; abdominal organs. 

Laboratory; chest x-ray; complete blood count including smear 
for differential and estimation of platelets; urinalysis including micro¬ 
scopic examination; chemical analysis of blood, including SMA-12; liver 
function and serum enzyme determinations; hepatitis associated (Australian) 
antigen, and (where available) carcinoembryonic antigen and alpha feto¬ 
protein; pulmonary function tests (FEVi and FVC). 

The medical examination should be done by a licensed physician, 
preferably one experienced in industrial hygiene, and the laboratory work 
by an accredited and licensed laboratory. (Physicians familiar with the 
toxic potential of vinyl chloride should be available to all of the monomer 
and polymer manufacturers. They are not as likely to be available to the 
many processors of the polymer--another reason for trying to contain the 
monomer within the confines of the majci plants.) 

Annual examinations should be adequate. Abnormal findings should 
be checked as quickly as possible and appropriate additional examinations 
should be done to find the cause of abnormalities. 

Records should be maintained at least for the lifetime of the 
employee, preferably for several years longer; it would be very helpful 
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to establish a central repository if appropriate means of doing so can 
be found. 

Since there is no knowledge of the course of the toxic effects 
produced by vinyl chloride, there is no way of knowing whether or not an 
employee who developes abnormalities should be removed from contact with 
the material. On the one hand, the processes may be reversible and removal 
from contact would be beneficial; on the other hand, the processes might 
not be reversible and removing one worker and filling the job with someone 
else may only multiply the number at risk. There will be no means of 
resolving this dilemma until we know more about the course of vinyl 
chloride toxicity. For now it would probably be best to assume that 
early stages are revc ble and act accordingly. 

Miscellaneous: Other parts of the proposed standard also call for 
comment. The requirement for impermeable clothing seems to me to be ex¬ 
cessive. There are few studies of the penetration of skin by vinyl 
chloride but those few that are available (see Dow Report) suggest 
that while vinyl chloride can enter by this route, it does so in very 
small amounts, and at a very low rate. This is in keeping with theory 
which would predict that a gas of moderate lipid solubility (such as vinyl 
chloride) would be able to penetrate the skin but at a rate vastly slower 
than through the lungs. On the other hand, a gas with solubility in water 
as low as that of vinyl chloride would be expected to be cxnaled almost 
as soon as it entered the blood stream. Thus, a man respiring clean air 
should retain virtually none of whatever little gas enters through his 
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skin. Therefore, I do not see any need for impervious suiting under any¬ 
thing except the most extreme conditions (prolonged exposure to many 
thousands of parts per million of vinyl chloride). The use of ordinary 
protective clothing to reduce tht exposure to polymer and entrapped 
liquid vinyl chloride would be desirable*. 

The Record suggests that there is a fortuitous relationship between 
polymer and air such that a polymer containing, for example, 50 ppm of 
monomer can produce an air concentration that is also 50 ppm. This 
relationship should not be allowed to confuse the reader. A careful 
distinction should be made between gas concentration in air and monomer 
concentration in polymer. Both may be expressed in the same units, but 
their importance is entirely different. For example, an upper limit of 
1 ppm of gas in air may be a necessary and attainable goal for major 
segments of the industry, but 1 ppm of monomer in polymer is probably 
neither necessary r.or attainable. Therefore, if a purity standard for 
polymer is set, it should be different from that set for air. The Record 
suggests that plants handling polymer with 50-100 ppm of monomer are 
having littlft or no difficulty maintaining less than 1 ppm in the working 
area. 

The Record suggests to me that area monitoring is feasible and 
desirable. It also suggests that personal monitoring should also be done, 
particularly for those whose jobs cause them to move from one area to 
another. 

I am not competent to choose among the various types of respiratory 
protection equipment, but to me it seem^ that a strong case has been made 
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for permitting cannistcr-type equipment for emergencies and for short 
term use by those whose jobs require mobility. 

With regard to air supplied equipment, it should go without saying 
that the air should not be contaminated, but given present factory environ- 
ments some precautionary words may be in‘order. 

There should be careful distinction among contact with liquid 
monomer, gaseous monomer and polymer contaminated with monomer. The 
Proposed Standard seems to equate them, but each has a different problem 
and a vastly different hazard. The final regulations should distinguish 
among them and prescribe protective clothing, hygenic practices, and 
medical treatment and surveillance that is appropriate to the hazard. 

In this regard, it should be remembered that vinyl chloride is a 
gas which will not cling to skin or clothing and, therefore, is different 
from solid or liquid industrial hazards which stay until washed off. 

It should also be remembered that the toxic effects of the gas are 
extremely delayed in onset. They will not be detected or prevented by 

prompt medical examination. 

% 

The requirement for an immediate shower after exposure also is 
unnecessary. Washing the exposed part and being prepared to deal with 
freezing injury are worthwhile, but the volatility of vinyl chloride is 
such that none would be expected to remain on the skin for a signifi¬ 
cant time after exposure. On the other hand, anyone exposed to liquid 
vinyl chloride to the extent that there is skin damage should receive 





immediate medical attention. The "within twenty-four hours" requirement 
is not adequate. 


I am sympathetic with those who object to the proposed signs and 
labels in that they are frightening without telling the individual what it 
is he should be frightened of, or how to‘avoid danger. The label should 
contain the name of the material, recognize that cancer is not the only 
(or even the most likely) form of health hazard, and give instructions 
or precautions for avoiding the hazard. 

A final expression of a personal prejudice: "Level" is laboratory 
jargon. It would be nice if the final document could refer to concen¬ 
trations instead of levels. 
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DAVID H. WEGMAN. M D. 


j / c2 0 pL 


18 PERKINE STREET 


ARLINGTON. MASS 02174 


September 20, 19?4 


Donald Boyd 

Office of Standard Development 
Room 6l0 

1726 M Street, N.W. 

Washington, D,C. 


Dear Mr. Boyd» 


Enclosed is my report on the medical and biologic hazards 
of exposure to vinyl chloride. It is based on all the material 
which was sent me and ’which I frankly found overwhelming. At 
your suggestion I have made the report brief and in summary 
form. It would seem that this is the organization of the 
large volume of material which will prove most useful to you 
at this point in the development of the vinyl chloride stan¬ 
dard. I hope this assumption is correct, for a complete epi- 
demlologic and medical evaluation of the information regarding 
vinyl chloride would be long, detailed, technical and would 
most likely bury the essential conclusions. 


As I read through the testimony and accompanying docu¬ 
ments (some of which arrived only the beginning of this week), 
I was dismayed at the amount of repetitious material and in¬ 
formation of little use. There 'was, in sum, only limited in-, 
formation available which was original, based on sound prin¬ 
ciples of medicine and epidemiology and useful for my report. 


You will remember I attempted to elaborate on some of 
my findings during the meetig with Hr. Stender. His question 
regarding the scientific certainty for the identification of 
a specific number was distressing. I am afraid that there is 
no data upon which to suggest, with certainty, a specific num¬ 
ber which I or anyone else can assure you will be a safe ex¬ 
posure level. I urge you to plan reconsideration of this 
standard in three years when studies which have only now begun 
will ha.e provided us 'with a better foundation. I fear, how¬ 
ever, that an accurate answer to I'd*. Stender* s question will 
never be known. 


- 


As I understand it you did not wish me to suggest spe— 
language 1 or ohe standard, and I have not. I have, how¬ 
ever, added brief comments on non-medical sections of the 
proposed standard which appeared pertinent. 


I do not envy you the task before you. Please let me 
know if any further information would prove useful. If elab¬ 
oration of any section of my comments is desired I can be 
reached by phone at ol7- 727 -3982. • 


T3 




I was not provided any specific instructions regarding 
submission of expenses. I have enclosed a cost account for 
my trip to 'Washington and my airplane ticket receipt. Will 
you let me know how payment for expenses and services will 
be made? 


Sincerely yours, 









- RECOMMENDATIONS FOR A VINYL CHLORIDE STANDARD 
BASED ON BIOLOGIC AND MEDICAL DATA 

A review of the data made available through the Hearings 
and other published mateiial leads to the recommendation of 
an exposure to vinyl chloride of no greater than 1 ppm. 

This conclusion is based on the following facts. 

1* ^ review of the animal studies of which we have preliminary 

results makes it clear that at least two species are subject 

# 

to tumors following long term exposures to vinyl chloride. 

It is generally accepted that these animals develop tumors 
at levels as lov; as 50 ppm. The dose-response relationships 
are still being explored as experiments at lower exposures have 
been initiated. In addition multiple tumor sites have been 
observed in exposed animals. It would appear, that not much 
more is to be expected from this resource as the animal lifetime 
is short and the numbers necessary for significant tests 
are becoming large. In summary, the animal data support 
three major conclusions: a) multiple species are susceptible, 

b) multiple organs are at risk of cancer in the animals and 

c) levels as low as 50 ppm are not safe. 

« 

Extrapolation to man from animal studies is extremely 
difficult but we must consider man at least as susceptible to 
vinyl chloride as the animal species. Although not often used, 
extrapolation by way of a safety conversion factor is possible. 







From those date alone a level of 0.5 ppm is suggested. 




2 . Four studies of mortality have been reported which have 
reasonable designs and are sufficiently free of design bias 
to warrant further review. Unfortunately several reported 
studies looked only for angiosarcoma rather than seeking all 
disease which might be in excess. Others were too heavily 
biased by large numbers of recent employees to allow any 
conclusions to be reliably drawn. 

a. Dr. Wagoner of NIOSH has completed 70% of a study of 
persons who died having worked at Pottstown or Louisville. 
This group was selected for 5 years of exposure and at least 
ten yeais since onset. Already excessive liver, brain, lung 
and blood tumors are evident. 

b. Dr. Nicholson's study of the Niagra Falls plant is 

defined in the same fashion. Liver cancer is excessive and 
% 

there is a suggestion of brain and blood tumors being ex¬ 
cessive. 

c. Dr. Monson's study of Louisville workers shows two im- 
important results. The multiple organ involvement is again 
noted with liver, biliary tract, lung and brain cancer. 

A disturbing additional finding is that a trend is rcvelacd 
which shows an increase in proportion of cancer over time. 
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siderably more frequently than expected. In addition, Swedish 
laboratory tests have shown mutagenesis in an animal test sys- 
‘tem. 

In summary the animal studies make clear that any human 
exposure level must be less than 50 ppm. How much less than 
this appears indicated by the human studies on malignancy, 
non-malignant disease and mutagenesis. There is no single 
material currently in use which has been shown to affect 
as many different parts of the body with such devastating 
impact as vinyl chloride. Were it possible to eliminate 
it from the market, this would be by far the wisest choice. 

If it must be used, human exposure must be kept to the ab¬ 
solute minimum. Exposure to more than 1 ppm is not medically 
defensible. 

COMMENTS ON OTHER PORTIONS OF THE STANDARD 

% 

1. The variance system, not a staged standard, should be 
used to allow introduction of technological controls. 

2. A list of required medical screening tests and pro¬ 
cedure needs to be included or most physicians will 
be left not knowing what is sufficient. 





d. Dr. Tabershaw's study is of a large part of the industry. 
^ This study suffers from too many recent employees who have 
not been employed long enough to be affected. The analysis 
underepresents those who died as follow-up was not complete. 
Even so, the results suggest increased lung, brain, blood and 
digestive system cancer. 

In summary, the human mortality data demonstrate a rising 
number of deaths due to cancer and many different types of 
cancer associated with work exposure to vinyl chloride. 

,7 

3. Non-malignant disease. Studies by Dr. Lange in Germany sug¬ 
gest that exposures to vinyl chloride experienced in the 
manufacturers who use only the finished resin (approximately 
5-10 ppm on average) are associated with multiple organ 
disease. They have preliminary evidence of a chronic liver 
disease, splenomegaly and thrombocytopenia. Dr. Selikoff's 
studies in Niagra falls are showing evidence of liver disease, 
splenomegaly, pulmonary ventilation defects and peripheral 
vascular disease. There is no accurate measure of dose 
associated with these acute and chronic changes. 

4 . Mutagenic effects. There is preliminary evidence in a 
study of chromosomes of 11 vinyl chloride workers compared 
with ten controls that chromosome changes are present con- 







Medical records and monitoring results must be main¬ 
tained not only for the lifetime of an exposed indi- 
‘vidtial but should be maintained afterwards. Were such 
information available now, w r ell after the deaths of 
past vinyl chloride workers, we would be much better 
informed about this problem. 

A full face canister respirator should be permitted for 
specified uses for limited time periods. Shortcomings 
of current respirators could be alleviated if manufactur 
have an incentive. 

Signs and labels. Vinyl Chloride is not a cancer-sus¬ 
pect agent, it is a recognized carcinogen and should be 
labeled as such. 
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TO : Alexander J. F.cis O.Yll: September 24, 1974 

A"'' )*' : >rt Fee re tarti 


FROM * '• otor, Div : • •• ' r* *••• r‘.rd:- < 

. i.J.inical . . 


SUBJnCl': 


Evaluation cf t'.:r labor;:;: Cerro: c 

Study of Vinyl Chloride Workers 


• s J - p 

c. uCS 


ridemi olccio 


As you requested in your memorandum of Hay 22, 1974, my staff 
and I have critically reviewed the TCA epidemiologic study of vinul 
chloride workers. 

Attached for your perusal is that review. 



Wagoner, S.D. Hyg. 


a up. 
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EVALUATION OF THE TABUS,HAW COO 1 SR ASSOCIATE (TCA) ERIDENIOUxUC 
STUDY OF VINYL CHLORIDE WORKERS 


• ‘ ‘ D-d- •b'yic study nvtr use r 
cohort technique which is one c: !:„■ r ./:•?«; /-; t 7 • 
approaches for studying chronic c: . sue; c.v.v’Ct . //c. -. ■; . 

results generated from this type of study can he misleading when 
proper attention is not given to 1) the integrity of the basic data 
collected, and 2) the impact of pertinent parameters of risk. Such 
■is the case for the TCA study, specifically with regard to latency, 
exposure, and vital siatus ascertainment. 

Latency as applied to the TCA study is the time from initial 
exposure until death or the study cutoff date, December 31, 1972. 
latency differs from exposure duration only when a person dees not 
work continuously in an exposed job until his death. It is well known 
that environmental carcinogens usually do not manifest their effects in 
man until fifteen, or more commonly, twenty or more years after initial 

t 

exposure. As an example, of all the angiosarcomas presently identified 
in vinyl chloride polymerization workers, all were in persons with 
eleven or more years latency, and 80Z were in persons with fifteen or 
more years latency. Thus, parsons exposed to a carcinogen less than, 
say ten years ago, would not biologically be expected to manifest a 
cancer of industrial origin and therefore would obscure the true excess 
cancer risk among those individual', having achieved ten (10) or more 
years by disproportionately elevating the " expected" number of cancer 
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deaths in the combined cohort. 


The TCA study contains this "latency 
bias" by including persons who had as little as one year latency, i.c., 
started December 31, 1971 and worked until the study cutoff date. 

In addition, cr.e plant in the study included only records ot 
persons working or terminating during tihe last six (6) years even 
though this is the oldest plant in ti.e United States, r.tvzr.j started 
in 1938. As a result many of those persons with the longest latency 
were not included since they quit prior to five years ago, while al¬ 
most everyone who started between one and five years ago was included. 

This selection criteria tends to . bias the sample towards those persons 
with shorter latency, and away from those persons in whom environmental 
carcinogenic manifestations wou+ci be four.c. hnen t..c uUt,.c. 

"The favorable overall mortality of the study population is a phenomenon 
commonly observed in working populations. Studies of several occupational 
groups have shown that, even if there is an occupational hazard which 
greatly increases the risk 'of detith from a particular cause, the overall 
mortality may well be favorable," they fail to point out ti.at this 


usually results from the dilution phenomenon due to the large proportion 
of short latency workers who have been preselected by various means in¬ 
cluding preemployment physicals. (Note in Table 6 the deficit of 
deaths due to cirrhosis of the liver, a disease highly associated with 
alcohol consumption. Conversation with medical directors of VVC plants 
have confirmed a preemployment screening for individuals having alcohol 





3 


V_. J Jv, 


problems.) This is demonstrated in the author's own Table 12. In 
the two studies where short latency workers arc excluded, thus renev:... 
the dilution factor (Tabershaw et al. 1970, and Hammond and Sclikoff 
i972), Standard Mortality Patios of well over 100 were found. Further¬ 
more studies conducted by f.’IOSfl have repeatedly demonstrated no cx- 
c li^s.s curing tee first ten (10*) years since onset of exposure 

followed by highly elevated risks thereafter. This pattern was demon¬ 
strable for uranium miners, asbestos workers, coke oven workers, 
bischloromethyl ether workers, etc. Other mortality studies of vinyl 
chloride workers undertaken by Mt. Sinai and by HIOSH, indeed, did 
■demonstrate excessive cancer risk and overall mortality risk when 
consideration was given only to the people having achieved ten or more 
years since onset of exposure. 

Exposure bias in this study was due to the two causes mentioned 
in the report; time variability and inter-plant variability in 
estimation of exposure. Due to these variabilities a person who was 
classified hi exposure at one plant in 1970 may actually have had less 
exposure than a person classified low at another plant in 1950. Such 
large variances in this parameter may tend to obscure any dose response 
curve especially when the two exposure groups arc chosen as in the study, 
those with an Exposure Index less than 2.5 and those with an Exposure 
Index greater than 1.5. If the study had broken out and compared all 
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those persons with an Exposure Index less than 1.5 and oil those with 
greater than, sag, 2.5, there would he much, less overlap and letter 
discrimination between the true high, and low exjiosure groups. Accordingly 
the current study is biased against demonstrating a dose response re¬ 
lationship. 

Lost to follow-up bias occur.' when persons whose vital status is 
determined differ from those whose vital status is not determined in 
some important characteristic. This study included only those traced ' 
and assumed the rest would have similar mortality; however, those 
persons lost to follow-up were older by an average of ten years, and 
had longer latencies by an average of 9 years (20 vs 11 years). It is 
precisely there ci.aracteristics of the lost to fellow-up gzour that 
typify persons in whom carcinogenic effects would be expected to be 
seen. For example, t.’IOSH’s Office of Health Surveillance and Biometrics 
has data showing in 1967 among U.S. white males 12% of all deatns among 
persons less than A 5 years of age were due to cancer and approximately 
20% of all deaths among persons between A5 and 74 were due to cancer. 

Thus contrary to the author's opinion, finding these lost to follow-up 
persons could significantly affect the results of the study. 

It is noteworthy that in spite of these bias the TCA epidemiologic 
investigation did demonstrate that a serious carcinogenic hazard exists 
following exjKXSurc to vinyl chloride. However, based upon the above 
mentioned bias that investigation undertaken by TCA in its present form 









is scientifically unacceptable for any decision rr.ahinc; regard]n-j * 
full extent of carcinogenic response associated with vinyl chloride 
exposure or regarding a safe level of exposure to vir.gl chloride. 









OCCUPATIONAL SAFETY AID HEALTH ADMINISTRATION 
U. S. DEPARTMENT OF LABOR 
Washington, D.C. 


In the Matter of ) 

) 

PROPOSED PERMANENT STANDARD ) DOCKET: OSH-36 

FOR OCCUPATIONAL EXPOSURE ) 

TO VINYL CHLORIDE 


SUPPLEMENTARY MOTION OF FIRESTONE PLASTICS 
COMPANY TO REOPEN HEARING TO PERMIT CROSS- 
EXAMINATION OF CERTAIN WITNESSES AND TO 
EXTEND THE TIME FOR FILING COMMENTS TO 
ADDITIONAL MEDICAL STUDIES_ 


FIRESTONE PLASTICS COMPANY, a Division of 
THE FIRESTONE TIRE & RUBBER COMPANY, by its attorneys, respect¬ 
fully moves that the public hearings in the above captioned matter 
be reopened for the purpose of affording all interested parties 
an opportunity to cross-examine Dr. Frank Stardart and 
Dr. David Wegman and to refrain from closing the record in 

a 

these proceedings in order to permit interested parties to 
submit comments with respect to the statements of Dr. Frank 
Standart and Dr. David Wegman which are to be filed and made 
a part of the record in these proceedings. In support of its 
motion. Firestone states as follows: 


1. Firestone reasserts and by reference herein incor¬ 
porates its Motion to Reopen Hearing to permit cross-examination 
of all individuals who participated in the design, preparation 
and writing of the Final Report of Foster D. Snell, Inc. 
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concerning the economic impact studies of the effects of the 
proposed OSHA standard for vinyl chloride, which was filed 
with the Assistant Secretary of Labor for Occupational Safety 
and Health and the Administrative Law Judge in these proceed¬ 
ings on August 29, 1974. 

2 . Pursuant to objections to the proposed permanent 
standard, public hearings were held before the Honorable Gordon 
J. Hyatt, Administrative Law Judge, on June 25-28 and on July 8- 
11 , 1974. Said hearings were closed on July 11,.1974, the re¬ 
cord remaining open until August 23, 1974 solely for the sub¬ 
mission of general comments and until September 6, 1974 for the 
submission of specific comments on an economic impact study 
conducted for OSHA by Foster D. Snell, Inc. (Tr. 1976-1979; 

39 Fed.Reg. 30844 (1974)). On September 13, 1974, the time 
for interested parties to file comments with respect to the 
final report of Foster D. Snell, Inc. was extended to Septem- 

ft 

ber 25, 1974, at which time the record in the above proceedings 
were to be finally closed (39 Fed.Reg. 33009 (1974)). 

3 . Despite the fact that the record in these pro¬ 
ceedings were closed for all purposes with the exception of 
submitting comments to the Foster D. Snell, Inc. Preliminary 
and Final Reports, Firestone was advised on September 25, 1974 
that OSHA intends to file statements by Dr. Frank Standart and 
Dr. David Wegman apparently relating to some medical aspect of 
the issues involved in these proceedings. 
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4 . Firestone objects to the blatant and apparently 
deliberate attempt to include as a part of the record in these 
proceedings statements by individuals filed more than one 
month after the record was closed for all purposes except for 
receipt of comments to the Snell Preliminary and Final Reports 
and without either giving all interested parties an opportunity 

4 

to cross-examine such individuals or to submit written comments 
concerning such statements. 

5. OSHA's conduct in allowing the filing of such 
statements at this late stage of these proceedings not only 
contravenes OSHA's procedural rules and regulations, as is 
more completely set forth in Firestone's Motion to Reopen 
Hearing, etc., filed on August 29, 1974 (UU 8, 10,11), but 
also denies the fundamental right of cross-examination to all 
interested parties as well .as an opportunity to comment "on 
the Final Report. 

6. Many interested parties, in accordance with the 
directions of the Administrative Law Judge, as well as in pur¬ 
suance of the directions promulgated by the Assistant Secretary 
with respect to the conduct of these proceedings, submitted 
extensive post-hearing comments on August 23, 1974, the due 
date for the filing of such materials. The post-hearing com¬ 
ments by interested parties contained substantial comments with 
respect to the medical and scientific evidence contained in the 
record in these proceedings and which established conclusively 
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that there was no medical and scientific evidence supporting 
either a non-detectable standard or any standard below 50 ppm. 
Indeed, the medical and scientific evidence dealing with the 
human experience established that there are no human pathologi¬ 
cal effects from exposure to vinyl chloride below 200 ppm. 

4 

7 . All interested parties to these proceedings 
will be severely prejudiced and deprived of their fundamental 
rights of due process and of fundamental fairness if they are 
not accorded the opportunity to cross-examine Drs. Frank 
Standart and David Wegman and if they ere not given an oppor¬ 
tunity to submit their comments with respect to the statements 
filed by these individuals. 

8. At a minimum, those interested parties who desire 
to examine Dr. Frank Standart and Dr. David Wegman should be 
afforded the opportunity to depose said individuals with 
respect to the subject matter of their statements so that the 
same may be included as a part of the record in these proceed¬ 
ings. Such depositions can be quickly arranged and completed 
so that adoption of a permanent standard by OSHA will not be 
unduly delayed. 

WHEREFORE, FIRESTONE PLASTICS COMPANY respectfully 
requests that the.hearing herein be reopened for the purpose 
of affording interested parties an opportunity to cross-examine 

% * 
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Dr. Frank Standa*-t and Dr. David Wegman on the subjects con¬ 
tained in their respective reports filed in these proceedings 
or, in the alternative, that all interested parties be given 
an opportunity to depose said individuals and that all interested 
parties be given a reasonable opportunity to prepare and file 
written comments with respect to the reports filed in these 
proceedings by said individuals. 


Respectfully submitted, 
FIRESTONE PLASTICS COMPANY 


By 


WALTER B. CONNOLLY, JR. 

THORLEY MILLS 
Assistant Counsel 
The Firestone Tire & Rubber Company 
1200 Firestone Parkway 
Akron, Ohio 44317 


JOHN J. CASSIDY, JR. 

Of Counsel : 

VEDDER, PRICE, KAUFMAN & KAMMHOLZ 
39 South LaSalle Street 
Chicago, Illinois 60603. 
312/346-5544 



Dated: September 26, 1974 







CERT IFICATE OF SERVICE 


The undersigned hereby certifies that a copy of the 
foregoing Supplementary Motion was mailed by Certified Mail/ 
Return Receipt Requested/ on September °6, 1974/ to the follow 

ing: 

Honorable Gordon J. Myatt/ (Original) 

Administrative Lav/ Judge 
U.S. Department of Labor 
Department of Labor Building 
14th and Constitution Avenue, N.W. 

Washington, D.C. 20037 

Honorable John Stender, 

Assistant Secretary of Labor for 
Occupational Safety and Health 
U.S. Department of Labor 
172C M Street, N.W. 

Washington, D.C. 20210 

Messrs. Edward Klein and David Kuchenbecker <* 

Office of the Solicitor . ■ 

‘ . • U.S. Department of Labor 

Department o': Labor Building 
14th & Constitution Ave., N.W. 

• ' Washington, D.C. 20037 

Mr. Daniel P. Boyd 
Office of Standards Development 
U.S. Department of Labor Building 
14th and Constitution Avenue, N.W. 

Washington, D.C. 20037 


Mr. Julius Jimeno, 




Hearing Management Officer 

Occupational Safety and Health Administration 

U.S. Department of Labor 

1726 M. Street, N.W. - Ropm. 20 0 N 

Wash ngton, D.C. 20210/ J ( \ l 
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John J 
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1 

P RE ■- H E ARI MO CON PE RE MCE 

2 

t 

1 

JUDGE MY ATT : Ladies and gentlemen, we are qoir.g to 

3 

have a pre-hearing conference in this, matter concerning the j 

4 

possible hazards associated with the manufacture and/or use of 

5 

vinyl chloride. The purpose of this pre-hearing conference is 1 

S 6 

• 

to go over with you our proposed order of witnesses, to 

m 

r 7 

O 

n 

establish certain ground rules, to verify that those that 

° 8 

m 

CD 

indicated that they wanted to appear are here and will appear ^ 

8 9 

n 

z 

and make a presentation, and to determine which of you who arc’ 

5f 10 

c 

< 

going to simply present written submissions without oral 

*■ 1 1 
* 

presentation will do so, and then, finally, at the conclusion. 

:• •.,-jA , r J9 -4 

>_ 
u 
-J 

we will start- the informal fact-finding hearing. 

o 

: .*• X - z * ^ "13 

J 1 

‘ ' • • A'large number of you have come considerable 


* 

© 

cv 

14 

j distances. We’re going ro try to accommodate 

you as much as 

SUITE 

15 

we can m terms of order of appearance and the time that 

Id 

r> 

z 

u 

1G 

you’re going to have available to you. 

- 

> 

< 

Id ** 
t1 

17 

The Administrative Law Judge who is 

presiding over 

X 

40 

0- 

s 

< 

18 

this fact-finding hearing is Gordon J. Myatt, 

M-y-a-t-t. 

X 

* 

Id 

10 

We also have representatives from the Solicitor’s 

o 

h 

r* 

20 

Office, from NI0S1I, and also from OSJIA. 



21 

To my right and to your .left will bo 

the table 


22 

where the witnesses will appear and make their 

oral presenta- 


23 

tion. 



21 

This pro-hearing conference is being 

recordcd by 


25 

our official reporter just as the informal hearing will be 



AwnnopoiirAN reporting, service, inc. 






' 


3?is:) 


1 recordoa by the official reporter, and that will be the only 
ficial record. Thone of you who desire copies of the 
transcript will have to make your independent arrangements 
With thc reporter or tal); to the OSHA people. 

I have here a tentative schedule of appearances 
'••hich has baen provided by the OSHA people and I am going to 

lead at thiS P ° int tho “<»« i? which the witnesses arc 
scheduled thus far. 

•* 4 

Once we open the informal hearing, wc ere going to 

have a brief submission of exhibit- m 

e..nioits from the representative 

i of the Solicitor's ,, 

v^ncL ui lO fclio j.• 

/.ccoin, and t.ien we wi 11 

j! ‘‘ aVe th ° f ' tr0t PreSantation - Hr - John O'Neill, chief of the 
jj bj-visron of Health Standards of OSIIA, has requested approxi- 
lnately five minutes. 

5'ho second witness will be Mr. Vernon E. Rose, Act- 

ing Assistant Institute Director fnr 

xrc.ct.or for Research and Standards 

Development of NI05II, and he will be ™ r 

viii bo on for approximately 15 


minutes. 


The third witness will be Prof. Cesare Maltoni from 

Italy, and his presentation. I understand, will tahe'approxi- 
mately 45 minutes. 

Dr. Maltoni will be followed by B. P . Goodrich's 

I ' representatives. 

• Wo understand that Dr. Irving Solihoff from the 
Mount Sinai School of Medici i,^ 

o requested approximately 20 
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25 


- > 

minutes. He is flying in here — pardon me — I hope this 
iGn't indicative of the way the day is going to go. We've 
already made changes on it. 

After Mr. Vernon Rose, who I indicated would be on 
second, we're going to have Dr. Irving Selikoff from the 
Mount Sinai School of Medicine. It has been indicated that 
he is present. He will be on for approximately 20 minutes 
and he will be followed by Mr. Anthony Mazzocchi, the Legisla¬ 
tive Director of the Oil, Chemical ^^nd Atomic Workers Inter¬ 
national Union. 

Is Mr. Mazzocchi here? . . , .. 

..... MR. MAZZOCCHI: Here. 

. . i. j.v -O'UDGH. MiYATT: Mr. Mazzocchi will be followed, then, 
by Prof. Maltoni, who will have approximately a 4 3-m.inute 
presentation. 

After Prof. Maltoni, wc have Mr. A. C. Clark, the 
Vice-President and Technical Director of the Manufacturing 
Chemists Association. 

Is Mr. Clark here? 

Following Mr. Clark, then we will have the B. F. 
Goodrich presentation. 

The' next order of witnesses starts with Mr. 

Sheldon Samuels, the Director of the Health, Safety and 
Environmental Affairs of the Industrial Union Department of 
the AFL-CIO, who, I understand, will be introducing Dr. 
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' ► 

* * . . • . . 4 

1 

'}•* . c f 

1 

. » 

Henry Anderson of the Mount Sinai School of Medicine and Dr. 

2 

Thomas F. Mancuso of the University of Pittsburgh Graduate 

3 

School of Public Health and possibly Mr. Peter Bommarito or 

\ 

Mr. Louis Bcliczky, who is the Director of Industrial 

5 

Hygiene for the United Rubber Workers. And then we will go 

O 

S G 

to 

they are qoing to take approximately GO minutes. 

<*» 

M 

1 7 

And then that presentation is scheduled to bo 

O 

n 

o 8 

followed by Dr. V. K. Rowe, toxicologist, Dow Chemical, who 

CD 

b 9 

has requested approximately 30 minutes, followed, by Mr. 

O 

" 10 
> 
cr 

Herbert K. Carver, Jr., of Dove Packaging Systems, who has 

. 

< 

z . u 

1 ' 

- • • 

requested ten minutes. 

} )? 

■ i 

...... Mr. Richard J. Reynolds, representing Shell Chemical 

A ,13 
■* 

V 

Company, will follow and he has requested approximately 20 

J 

r 

o 14 

minutes, and Mr. Donald Holman of Control Data Corporation has 

u 

U y r 

H It) 

requested ten minutes and will follow Mr. Reynolas. 

o 

ti 16 

D 

And Dr. Robert Brookman of Firestone is tentatively 

7: 

Ul 

1- 17 

11 

scheduled as our last witness, and he has requested ten 

d: 

S 18 

D 

minutes. 

5 

< 

r 19 

u 

I have just been informed that this tentative order 

V. 

se 20 

tn 

r» 

of appearance will bo typed up and Xeroxed for you so everyone 

21 

can have a copy. 

22 

Now, are there any other individuals, before we 

23 

proceed, who have desired to make an oral presentation and 

21 

have not registered with our folks here in the back? 

. 25 

r'm qoing to assume by your silence, then, that 

' 
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15 

16 
17 
IS 
19 


21 

22 


23 


21 


25 


• 9 *.« o 

everyone who is going to make a presentation has been 
registered and has been scheduled. 

I might toss this out during this pre-hearing 
conference for your consideration, that those of you who have 
your presentation typed and written, should you desire simply 
to make a submission rather than to give your oral presenta¬ 
tion, we would certainly be amenable to that. It would save 
time — and it would certainly bo in the record, but I don't 
want to preclude anyone from making an oral presentation if 
they so desire. 

One other thing to be considered now is that under 
the..rules, and regulations all exhibits must be in triplicate. 
So if.you're going to make a submission, please have three 
copies available, or if you don't have three copies available 
let's make arrangements for you to get duplicates made of the 
copy that you're going to submit. 

I will also indicate to you at the conclusion of 
the informal hearing the date until which we will determine 
to keep the record open so that if you have any further sub¬ 
missions you will have ample time to get them in. We will 
set that date after a conference with the OSIIA people and the 
Solicitor's representative. 

At this point I think the only thing left is to ask 
if any of you have any questions concerning procedures that 
we may not have touched upon or any other questions that you 






S75 NEW HAMPSHIRE AVENUE, SUITE 2'0 R LANGLEY PARK, MARYLAND 20782 9 (301) 439 - SCCO 


1 want to take up at this point before we get into the informal 

2 hearing. 

3 • If not, we will take a brief recess and we will 

■1 start promptly at 10:00 —- oh, one other thing before we 

5 start. We're going to strictly enforce the no smoking rule 

6 in this room. 

7 (Whereupon, at 9:45 a. m., the pre-hearing con- 

8 ference in the above-entitled matter was closed.) 

9 

10 | 


11 I 









t- \ 


jUDGE HYATT: The hearing will be in order. 

This is an informal fact-finding hearing which is j 
bsing conducted to give interested persons or organizations an 
opportunity to present oral or written data, views and/or 
positions regarding the possible hazards associated with the 

manufacture and/or use of vinyl chloride. 

Notice of this fact-finding hearing was published m 

Volume 39, No. 21, of the Federal Register on January 30th, 


UJ 

H 


r> 

V) 


7 

Ul 

> 

< 

UJ 

K 


a 
> 
< 
x 
* 
;i 
o 

h 

«/» 

h 


10 

1974, pursuant to the Occupational Sai.ecy ana uca-wi 

i 

i 

11 

1970. 

t 

1 

,121 

. As I indicated during the pre-hearing conference, j 

1 

! 

1 

..13 

the Administrative Law Judge presiding at this hearing is 

• 

i 

14 

Gordon J. Hyatt. 

1 

1 

15 

It's my function to regulate the course of thv-^c 

» 

16 

proceedings, dispose of any procedural requests and objec¬ 

1 

17 

tions, and confine as much as possible the presentations to 


18 

matters pertinent to the requested information, and, m the 


19 

exercise of my discretion, determine the extent of any 


20 

questioning of any witnesses appearing here. 

. 

21 

In this regu ' r am going to limit the questioning 


22 

to those individuals or persons representing those organiza¬ 


23 

tions who have registered here to give oral presentations. I 


21 

am not restricting the questioning to the specific individual 


25 

• 

who is named an the person giving the presentation for a 
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given organization. In other words, Shell Chemical is listed ' 

... I 

ere and Mr. Richard J. Reynolds is the one who is going to 
give the presentation. It need not be Mr. Reynolds asking 
questions if Shell desires to ask question of any witnesses. ' 
Any of the representatives of that organization may ask the ' 
questions. 

I would suggest, however, in order to expedite 
these proceedings, that you decide among you of any given 
organization of company who will be your spokesman. That is 

I 

a matter for you, who will ask these questions. 

I will not, however, allow questions from the floor 
of any. of the witnesses from any individuals who have not 
signed up here to.give an oral presentation. 

I 

I also wish to stress at this time that it is not my 

function to pass on the evidence or the presentations made 

* 

here; rather, upon the close of this informal hearing and 
after the receipt of any written data or documents submitted ' 
within the time which I shall specify at the time we close, I ! 
Will certify the complete record to the Assistant Secretary of^ 
Labor, Occupational Safety and Health, for his action. 

Yes, sir? 

DR. JAEGER: Dr. Rudolph Jaeger, Assistant 

Professor of Toxicology, Harvard School of Public Health. 

Your previous ruling excludes me from asking 

questions of any witness. I am not associated with any group 

• . 
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but I feel qualified to judge or continent on the scientific 
merit of information presented here. Am I specifically 
excluded, sir? 

JUDGE HYATT: Yes, sir. 

Yes, ma'am? 

Ms. IimCKO: Andrea Hricko, Health and Research. 

If I'm also excluded, under that rule, I'd like to 
kn ° W ° n what gourds that decision was made*. 

JUDGE HYATT: The grounds are that in order to get 
these proceedings over with and to got the evidence in the 
record, we cannot allow questioning from people who are not 
listed here for oral presentation. 

.. ... Now, if i may continue, as I indicated during the 

Pie hearing conference, the official reporter makes the only 
transcript of these proceedings and all oral presentations 
and examinations will be‘ recorded by the reporter. Copies of 
all written submissions and documents received in the record 
and the official transcript will be maintained by OSIIA in 
Room 240 at 172G M Street, N. W., Washington, D. C. . 

hnd, again, any person or persons desiring to 
purchase a copy of the official transcript should make their 
own arrangements directly with the reporter. 

We have also had a request from our technical 
people to remind you that when you're up hero testifying, 
these microphones are not the most sensitive, and, therefore, 

/METROPOLITAN REPORT INC, GCRViCG, INC. 
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" i ‘ 

LfJ t • * 

13 

wc would ask you to speak directly into them because your 
volume may fade. 

We are going to proceed with the informal hearing 
by first allowing the representative of the Solicitor's Office 
to introduce certain documents, and then we will proceed with 
the order of witnesses that I indicated previously during the 
pre-hearing conference. 

MS. GHOLSTON: My name is Evelyn Gholston. I am an 
attorney from the Solicitor's Office for the Department of 
Labor. 

As Exhibit Me.- 1 I would like to introduce a copy 
of the Federal Register notice of the fact-finding hearing on 
the possible hazards of vinyl chloride manufacture and use ' 
which was published on January 30th, 1974, at 39 Federal 
Register 3074. 

JUDGE MYATT: It will be received as Exhibit Mo. 1. * 

(Whereupon, Exhibit No. 1 was 
marked for identification and 
was received in evidence.) 

MS. GHOLSTON: As Exhibit No. 2, I would like to 
introduce the following notices of intention to appear. The 
first notice comes from the 13. F. Goodrich Company. 

JUDGE HYATT: Wc will classify that as 2(a), and the 
others alphabetically. 

MS. GHOLSTON: The next notice will bo 2(a). It's 
from Vcddcr, Price, Kaufman f< Kammholz, and it's notice of 

I 

* 
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° 14 * 

intention of Firestone Tire & Rubber Company. 

JUDGE MYATT: That's 2(b). The first one, B. F. 
Goodrich, is 2(a). 

MS. GUOLSTON: I'm sorry. B. F. Goodrich will be 
2(a) and Firestone will be 2(b).. 

2(c) would be for The Dow Chemical Company. 

2(d) would be from the Oil, Chemical and Atomic 
Workers International Union for Dr. Irving Selikoff. 

2(e) would be from the Oil, Chemical and Atomic 
Workers International Union, also, for Mr. Anthony Mazzccchi. 

And 2(f) is from Wayne T. Brooks, Director of 
Occupational Safety r< Health Services — excuse me. Mr. 
Brooks is from the Organization Resources Counselors. 

We've just received another notice from the Shell 
Chemical Company, and that will be 2(g). 

JUDGE MYATT: Does that conclude it? 

MS. GHQLSTON: That's all. 

JUDGE MYATT: All right. Exhibits 2(a) through 

2 (g) will be received in the record. 

(Whereupon, Exhibits Nos. 2(a) 
through 2 (g) wore marked for 
identification and wore received 
in evidence.) 

JUDGE MYATT: At this point, then, we will proceed 
with our scheduled order of witnesses. 

Mr. John O'Neill, Chief, Division of Health 

METROPOLITAN' REPORTING SERVICE. INC. 
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Standards of OSI1A. 

JOHN O'NEILL 

MR. O'NEILL: Mr. Standard, the Assistant Secretary 
o:: Labor for Occupational Safety and Health, recognized that ^ 
a health problem was developing in those areas that used 
vinyl chloride or manufactured polyvinyl chloride. 

In order to develop a posture to determine what the 
Occupational Safety^ and Health Administration will do in this 
case and in order to determine what rule-making should be 

i 

accomplished, this meeting for fact-finding has been arranged. 

- - I want to emphasize there is no propoor 1 to be 

discussed. This is simply, we hope, a meeting that will 

i 

| 

develop the data and the information necessary for OS1IA to 
act. 




The notice of the hearing outlines succinctly the 
type of information that wc feel would bo most important for 
our deliberations. These include discussions of the data on 
the toxicity on the chemicals in question, the technologies 
involved in their manufacture and use, the employee popula¬ 
tions potentialy at risk, epidemiological data indicating the 
impact of these chemicals upon the work populations, and 
further information as to the acuteness of this hazard in 
order to determine whether it should be best handled by an 
emergency standard or by normal rule-making. 

With these few words, I hope that I have put m the 
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I proper perspective* the reasons for this fact-finding group. 
We hope it will be very fruitful. 

JUDGE HYATT: Thank you, Mr. O'Neill. 

The next scheduled v/itness is Mr. Vernon E. Rose, 

Acting Assistant Institute Director for Research and 

Standards Development, National Institute for Occupational 

Safety and Health, known as NIOSH. 

i VERNON E. ROSE' 

! 

MR. ROSE: Good morning. I am Vernon E. Rose, 

, 

10 | Acting Assistant Institute Director for Research and 

i 

II | Standards Development of the National Institute for Oecupa- 
.1? ! tional Safety and Health, or NIOSH, a program of the Center 


13 i for Disease Control in the Department of Health, Education and 


Welfare. 


We have a statutory responsibility under the Occupa¬ 


tional Safety and Health Act of 1970 to, and I quote,- . 
"...develop and establish recommended occupational safety and 
health standards." These recommended standards are then made ^ 
19 | available to the Occupational Safety and Health Administration 


20 i n the Department of Labor and serve as the basis for the 

21 setting of occupational safety and health standards. 

22 On July 17th, 1973, a meeting was held with certain 

23 representatives of the Manufacturing Chemists Association, or 

2-| the MCA, and members of the NIOSH staff at the request of the 

% 

•25 MCA. At this time the MCA informed NIOSH of a proposed 
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1 

research study to be conducted by an independent laboratory 

I 

2 

involving the exposure of several rodent species to vinyl 

3 

chloride vapors at concentrations including 50, 500, and 

4 

5,000 parts per million. 

5 

The experimental protocol v;as to include statis- 

1 

° 

I 

tically significant numbers of animals of each species incluu- 

7 1 

! 

ing both sexes. The exposure protocol was to be compatible 

8 

with a normal work week and the duration of exposure and 

9 

subsequent observation was to be compatible with the normal 

10 

lifespan of the particular species. Histologic examination 

. n 

of all maior organs war. to be included and special attention 

1 

. 1 r » 

% 1 

i 

was to ber given to behavioral changes and manifestation of 

* 1 

13 

lesions. 

14 

It is anticipated that the results of this study i 

• 

13 

will be available in eighteen to twenty-four months from the 

1 

If. 

present time. 

17 

• I 

Au the meeting the MCA representatives reviewed the ; 

18 

! 

pertinent published accounts of toxicity.and tumorigenicity 

' 

19 

associated with vinvl chloride, including the work of Prof. 

i 

20 

P. L. Viola published in 1970 and in 1971. Prof. Viola 

21 

demonstrated the induction of tumors in the skin, lungs, and j 

22 

bone of rats exposed to vinyl chloride at a very high conccn- | 

l 

23 

tration, that is, 30,000 parts per million, lie did not find 

21 

tumors of the liver. 

• 23 

The NI051I staff considered the proposed study to bo 
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of excellent design and requested the MCA to keep them 
advised of the ongoing study as appropriate. 

Earlier, on January 30th, 1973, KIOSK had published 
a request in the Federal Register for information concerning 
potential hazards associated with occupational exposure to 23 
chemical substances and physical agents. Vinyl chloride had 
been included in this request.. 

As a res.ult of this Federal Register request and 
additional independent literature searchers by KIOSK, a 
bibliography consisting of the pertinent literature has been 
assembled. 7uiy literature not currently available in KIOSK 
is being retreived. This bibliography, along with copies of 
all cited references, will be transmitted to the Department 
of Labor. 


i 

1 

i 


! 


On January 22nd, 1974, representatives from the 
D. F. Goodrich Chemical Company informed KIOSK that the 
deaths of several employees of their Lousiville', Kentucky, 
plant might have been related to occupational exposures. Had j 
not the company taken the initiative it did in following up 
on suspicions aroused by the occurrence of the rare type of 
liver* cancer, that is, angiosarcoma, discovered in several of s 
its employees at autopsy, it is entirely possible that the 
significance presently attached to the appearance of these 
tumors would not have been realised for several more years. 

As a result of this information, a walk-through 
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1 survey was conducted on January 24th in the company's facility 

2 in Louisville by NIOSH. Also participating in the survey at 

3 the specific request of NIOSII were representatives from the 

4 Department of Labor of the State of Kentucky, the Occupa- 

5 tional Safety and Health Administration of the U. S. Depart- ^ 

G ment of Labor, and the Epidemic Intelligence Service of the 

7 Center for Disease Control. 

8 As a result of the walk-through survey, NIOSII 

9 recommended on January 30th, 1974, that certain monitoring 

i 

I 

10 | and control procedures of a precautiona'ry nature be instituted 
n 


11 at the Louisville facility. A copy of this communication is 

i 

12 included as /attachment 1. 

% 

33 , \ - On the following day NIOSII also recommended to the 

| 

11 MCA that similar precautionary measures be instituted at all ; 

i 

1 ° facilities engaged in the polymerization of vinyl chloride 
and requested that MCA disseminate this information to such 
17 companies. A copy of this communication is also included as 

| Attachment 2. . 

On February 1st, 1974, NIOSII and CDC held a briefing 
for other federal agencies with health research responsibili¬ 
ties, including the National Cancer Institute, the Food and 
Drug Administration, the National Institute of Environmental 
Health Sciences, and the Environmental Protection Agency. 

Also attending the briefing were professional representatives 
•2.') jjof the KentucJcy Department of Labor, the D. F. Cioodrich 


20 I 

21 

22 

23 

21 
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Company, and the United Rubber Workers Union. 

The briefing involved the medical, epidemiologic, 

t toxicologic, and industrial hvgione findings thus far obtain- j 

1 

j ed, and it was concluded that a new occupational cancer had 

I 

been discovered, that is, anqiosarcome of the liver. It was 
further concluded that this disease was associated with the 
polymerization of vinyl chloride in the manufacture of poly¬ 
vinyl chloride and that vinyl chloride was suspected as the 
prime ctiologic candidate among the more than 50 chemicals 
used in the Louisville, Kentucky, faci.lity. It was 

i 

announced at the briefing that NIOS1I would institute a series 
of animal toxicological studies in concert with the Rational 


.... 13 j; -Cancer Institute and accelerate an industry-wide opidomio- 


14 
la 
10 

17 

18 
19 i 


logical study. 

Currently, it is estimated that ten companies with 
fourteen plants and more than 1,500 production workers are 

I 

• | 
* . # I 

involved in producing vinyl chloride monomer. It. is further 

i 

estimated that some 23 companies and 37 plants employing more 

■ j 

than 5,000 production workers are involved in the polymoriza- 


20 i tion of vinyl chloride to polyvinyl chloride. It is difficult 


2 ) 


oo 


23 

24 I! 


to estimate the number of workers employed in converting, 
molding, and fabricating the polymers into finished products, 
but it is in the order of tons of thousands working in 
thousands of plants throughout the country. Those estimates 
arc based primarily on manufacturing data obtained from the 
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1973 edition of the Chemical Economics Handbook published by 
tlie Stanford Research Center. 

It was disclosed at the NIOS1I/CDC briefing that 
four employees from the Louisville facility of B. F. Goodrich 
Company had died of angiosarcoma of the live'r. Autopsy 
and/or biopsy material from each of the deceased employees 
war, still available; therefore, an epidemiologist from the 
Center for Disease Control obtained specimens and slides for 
independent histologic confirmation of the diagnosis bv 
pathologists at the Clinical Center, National Institutes of 
Health. In each of the four cases the diagnosis of angio¬ 
sarcoma of the liver was confirmed. In addition, each of the 
four liver, specimens presented a common nonalcoholic cirrhosis 
of the liver. A report of the occurrence of angiosarcoma of 
the liver among polyvinyl chloride workers appearing in the 
current CDC Morbidity and Mortality Weekly Report is .included 
as Attachment 3. * • 

NIOSJI lias investigated the number of deaths attri¬ 
butable to angiosarcoma of the liver in the United States and 
considers the occurrence to be on the order of twenty to 
thirty each year. It is because of the extrcmelv low 
incidence of deaths attributable to this disease that the 
clustering of four cases within a five-year period in the 
Louisville, Kentucky, facility has been of such great 
importance. 
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1 

During the federal agency briefing, NIOSII and other j 


2 

official agencies wore advised by a B. F. Goodrich Company 


3 

representative as to the status of an ongoing study sponsored 


4 

by European polyvinyl chloride producers and involving the 


5 

exposure of small groups of rats to vinyl chloride monomer ; 


6 

vapor. Although the results reported wore only of a preli- 

• 

7 

! 

minary nature, NIOSII considers that these data, which include 


8 

histopathologic examination of tissue, identify vinyl 


9 

chloride monomer as the causative agent in the induction of 


10 

1 

tumors observed in the test animals, including angiosarcoma 


11 

of the liver. NIOSII hr a been advised that' the principal | 


' 12 

investigator responsible for conducting the European studies, ( 


.33 ! 

1 

Prof. C. -Mai torsi of Italy, intends to present the results of . 


14 

his investigations to tho Occupational Safety and ilealth 


15 

Administration during this public hearing. 


16 

On February 12th, 1974, NIOSII sponsored a briefing 


17 

for management and labor representatives from tho vinyl 


18 

chloride and polyvinyl chloride industries. The meeting was 

i 

19 

held in Cleveland, Ohio, and was attended by approximately 

i 

i 

20 

100 individuals. The briefing was conducted by members of the 


21 

NIOSII and CDC staffs who presented information obtained up to 


22 

that time concerning the hazards of occupational exposure to 


23 

vinyl chloride during the polymerisation process. 


24 

Following review of the problem, NIOSII presented 


25 

plans for future activities including, number one, development 

1 



o 
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of recommended standards; number two, medical surveillance 
and research programs; number three, industry-wide epidemio¬ 
logic studies; and, number four, additional toxicologic I 

investigations. 

Development of the recommended standard commenced 

f 

| 

immediately following the NI05JI briefing when members of the 

j 

NIOS11 and CDC staff mot with a small group of expert advisors 
selected from both industry and labor. Thf > purpose of this 

S 

i meeting was the review of the precautionary procedures * 

/ 

I previously recommended to polyvinyl chloride, producers. 1JI03II 

! • I 

I I 

j anticipates that such recommendations will be transmitted to 

i 

|the Department of Labor in a few weeks. 

i 

j Summaries of proposed NIOS1I and CDC plans for 

i 

i 

epidemioloale, medical, and toxicologic studies are. included as 
Attachment 4. 

That concludes our formal presentation, and I do 

have three copies of the presentation to submit. 

JUDGE MY/vTT; All right. The presentation will go 

into the record as Exliib.it 3. 

(Whereupon, Exhibit No. 3 was 
marked for identification and 
was received in evidence.) 

JUDGE MYATT: Are there any questions to bo asked of 

I 

Mr. Rose by those who are going to make oral presentations? 

I 

MS. GI10LST0N: Mr. Rose, you mentioned that you made ! 
isome recommendations to B. F. Goodrich for monitoring. Did J 
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you recommend any specific type of monitoring? 

HR. ROSE: As to the question of whether or not 
NIOS1I recommended specific types of monitoring for materials 
and hazards in the plant, we recommended that both environ¬ 
mental and personnel sampling be conducted for both vinyl 
chloride monomer exposure, which would be in the gaseous 
state because of the pressure of the gas, and, secondly, that ! 
measurements be taken for exposures to polyvinyl chloride 
dust. We did not recommend specific analytical or sampling 
procedures, but wo did indicate that certain staff members of 
NIOSII in Cincinnati would be available to provide consultation' 
as to appropriate sampling- procedures. 

. •: MS. GIIOLSTON: Thank you. ' 

JUDGE HYATT: lure there any other questions? 

Sir, would you identify yourself for the record? 

HR. CONNOLLY: My name is Walter B. Connolly, Jr., 
and I'm labor counsel, for Firestone Rubber Company. 

Hr. Rose, I'd like to ask you whether or not it is 

NIOSH's recommendation that standards bo implemented in this 

* 

area pursuant to the regular rule-making procedures provided 
under Section 6(b) of the Occupational Safety and Health Act. 

HR. ROSE: NIOSH considers the situation that has 
developed in the Louisville facility of B. F. Goodrich to be 
extremely serious and, indeed, our reaction to the information! 

I 

as presented to us was one of, you might consider, almost a 
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crisis response on our part, in that we did send a field team ' 
into the plant to observe conditions there, and we have also 
considered and will implement the studies that I further 
cofined, studies of a research nature. 

I am assuming and feel that when we transmit our 

i 

recommendation to the Department of Labor they will stress a 
high sense of urgency that rule-making be commenced — that ' 
rule-making be conducted. 

MR. CONNOLLY: Thank you. 

JUDGE MYATT: Any further questions of this witness? 

i 

There being none, thank you, sir'. '' ' " ' 

Our next witness is Dr, Irving J. Selikoff, 

Director of Environmental Sclones Laboratory, Mount Sinai 
School of Medicine. j 

DR. IRVING J. SELIKOFF 

DR. SELIKOFF: My name is Dr. Irving J. Selikoff. 

I m a Professor of Medicine and Professor of Community 
Medicine at the Mount Sinai School of Medicine of the City 
University of the City of New York and Director of its 

Environmental Sciences Laboratory. . 

First, I think that this hearing is somewhat of a 
paradox. Rapidly organized, with an emergency standard being 
requested, one would imagine that a new, serious problem had 

i 

been identified and that wo arc responding to it, and this is 

* 

partly true. However, equally true is that there has been 
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!„ evide , nC ° ° f P^entially serious disease among workers engaged ' 

2 in vinyl chloride-polyvinyl chloride manufacture for 25 years ! 

3 which has, for reasons not yet well understood, been in¬ 
completely appreciated and inadequately approached by medical 
scientists and by regulatory authorities. In other words, \ 
this is not a new problem, what is new is the vigor and 
extent of our attention to it. 

Thus, for example, acute animal toxicity to vinyl 
chloride was reported as lone, as ago as 1930 and important 
Chronic toxicity in 1951. Ever, more, we didn't need the 
animal studies to warn its that workers could bo harmed in VC- ! 
PVC manufacture, ,1s far hack as 1949, 25 years ago, liver . j 
damage was found in 15 of 48 workers in Russia and disease of 

( 

liver, skin, and other organs was reported in the next 17 
years, not only from Russia but from Prance and Romania as ' j 
well. In 19G6 and 1967 attention was called to still another 
lesion, acroostcolysis, an affection of the skin and bones of j 
tho hands and foot, and further reports of hypertension, I 

vascular legions, nervous system and kidney damage and 
scleroderma later appeared. 

Therefore, we have had ample warning that cells, 
tissues, and organs could be badly damaged during VC-PVC 
production. Despite this, our approach to the problem, ao I 

said, seems to have been somewhat leisurely. 

* 

And we are now galvanised into action. Why? 
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Evidently, by the sudden discovery, as Mr. Rose has demon¬ 
strated., that VC-PVC exposure cannot only damage, scar or 
destroy tissue in the liver, bone, nervous system, kidney, 
and other organs, but that neoplasms can also result. 

This change in attitude is fully understandable. 

Hot only is the disease, cancer, more serious, but, once 
initiated, it is irrevocable and often inexorably fatal. 

I 

And, thus, we have a new problem, not merely one in 

I 

I 

which level of exposure will produce this or that extent of 
liver cell or skin damage, which could be reversed if our 

i 

estimates are wrong, but, rather, the question of cancer, an 
irreversible disease where v.'c can't afford to be wrong. 


. *•.- - ‘Mow, the cancer that has been identified is one of j 


i 

the type which, unfortunately, is progressive and invariably 
fatal. Approximately 100 are known to have occurred in 
medical history. Not one has been cured. 

Henangiosarcoma of the liver has in the past been 

I 

extraordinarily rare. At the Los Angeles-County Hospital only 

• . I 

one instance was found in 52,000 consecutive autopsies. Our ; 

“| 

own c>q rience is similar. At one of the institutions of the 

i 

I 

Mount Sinai Medical Center, Elmhurst General hospital, no case 
lias been seen despite the very active medical and surgical 
services of this thousand-bed hospital. In another of our 

institutions, the Bronx Veterans Administration Hospital, no 

' . ! 

case has been seen, despito a search of our files, in 30,000 
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consecutive autopsies and 200,000 surgical specimens since 
1941. Yet four cases have been described in one vinyl 
chloride-polyvinyl chloride plant in the United States in 
which seme 250 workers are employed in the VC-PVC operation. 
This is an extraordinary increase in incidence. 

At the same time we should recognize that we know 
very little yet about the carcinogenic potential of exposures 
during VC-PVC operations. For example, it is not knov:n 
whether the hemangiosarconas will affect only the liver, when 

this tumor results, let us say, from thorotrast injection, 

* 

which it can, other tissues and other organs such as bone 
narrow can be involved. -..Indeed, wo do not know whether 
i he^engiosarcoma will Ido the only neoplasm associated witH 
exposure in such circumstances. 

Experimentally, Viola, with very heavy exposures, 
lias demonstrated that specific skin cancer and cancers of the 
lung occurred in the animals studied. Experience with other 
carcinogenic agents has taught us that when a material causes ' 
cancer in one organ, it.often does in other tissues as well. 

On the other hand, in the very short time that has 
elapsed since we have been alerted to the cancer problem, wo 
have made two key observations. First, just as liver and 
other organ disease may be found throughout the VC-PVC 
production industry, hcmangiosarcoma will not bo restricted 
to one plant, since it is known that this turner has also been 
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found in Great Britain as well. 


9 

A second, even more worrisome observation, has been 


O 

that the latent period between onset of exposure to the agent 


4 

and clinical evidence of disease is a long one. The 
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Louisville tumors apocared in workers 14 to 27 years from the 
onset of their work exposure. This resembles the latent 
period of thorotrast-induced hemangiosarcoma of the liver 
where the averag.. latent period has been 21.years. Therefore, 
uncontrolled exposures in the past are likely to be reflected 
m the occurrence of tumors in the decades ahead, unless we 

can learn to reverse the carcinogenic process already. j 

presumably underway in the workers involved. 

. ThG d i«covory of vinyl chloride-polyvinyl chloride ‘ 

associated cancer gives added reason for urgent concern, since' 
the tumor .-joins other serious burdens of such exposure. 

Recent studies in Germany have shown that liver 
damage is far more common and far more serious than we had 
herto expected, llarsteller and his colleagues reported 
ten weeks ago that in a careful study of 20 workers in a PVC- 
producing plant, with a range of exposure of from one and a 
half to twenty-one years, nineteen — nineteen out of the 
twenty has some evidence of liver disease, including gross 
changes of liver and spleen by direct inspection at laparo¬ 
scopy in fourteen. They operated on those people and in 
fourteen out of the twenty cases direct inspection of the 
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liver and spleen showed disease to nc present. Since aero- 
osteolysis v/as present in only four, and since enlargement of 
tne liver could be felt by physical examination only in six, 
it is evident that these gross clinical tests may seriously 
unuer-read the extent of liver damage. 

In our own studies of a small number of workers of 
the Goodyear plant in Niagara Falls, we have similarly seen 
liver changes. Vie have also found lung changes to be 

important. These have previously been described and require 
rapid and careful study. 

jj An important point to make is that wo still know 

j! very little about the long-term, chronic effects on the 

!( 

important organs cf the body, when fchov occur and' 
when they don't occur. The occurrence of cancer should not 

obscure potential damage of serious non-neoplastic disease as 
well. 

I would, therefore, urge that the Department of 

i 

Labor take immediate measures to control exposures of workers ! 

I 

engaged in VC-PVC operations. I-have a number of recommenda- ' 

* j 

tions to suggest which I believe will facilitate such control.' 

’■ i 

First: Vinyl chloride-polyvinyl chloride exposure 
should be added to the list of carcinogens promulgated by the 
Department. It is evident j that no threshold is known that 
would serve to prevent cancer among exposed workmen. There- ! 
fore, carefully designed work practices and procedures should 
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* I 

bo identified to govern VC-PVC production. In this regard, 
v/g have been impressed, and I'm sure you have been also, with 
the approach of NIOS1J to this aspect of the question so far. 
Further, it is clear that industry know-how and expertise 
v.ill be most valuable in the development of the necessary 
work practices and procedures. 

2. The guiding rule for the workers concerned, 
above and beyond the specific work practice^ to be developed, 
snould be that no further exposure occur by any route, 
inhalation, contact or ingestion. 

3. It has been pointed out above that we still' 
know comparatively little about the cancer problem and even ‘ 
about the question of chronic organ damage. Therefore, large- 
scale epidemiological and clinical studies should be mounted 
as rapidly as possible to determine the full extent and 
nature of the hazard. These should bo broad studies, long¬ 
term, generously conceived, and designed to allow us the 

opportunity for surprises, because we may get some additional 
surprises. 

4. Research should bo begun immediately to develop 
early diagnostic techniques for VC-PVC associated tumors, m 
this we may have the advantage of knowledge that liver damage 
will occur before the initiation of the cancer process. 
Therefore, early diagnosis of VC-PVC disease in general 
should be looked to, including disease of the lung, skin. 
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thyroid, nervous system, liver, kidney, and bladder. 


* 8 

2 

5. It would also be desirable to develop early 

i 

1 

j 

3 

methods of diagnosis of the tumor, even after it has been 

1 

1 

1 

t 

i | 

4 ' 

4 

• . . J 

initiated. Sinco it is a vascular neoplasm, it may be that 

:| 

r> 

1 

some of our nev/er techniques of radioactive scanning will 

i 

» 1 * o 

to 

V) 

• 

c 

1 

allow for such early detection. 

1 

j 

tn 

V 

o 

n 

7 

0. Simultaneously, programs of therapy should be 


P 

• 

8 

developed. For example, liver experts should be recruited to 

o 

N 

o 

9 

look at reversal of liver disease that may occur. Even 

1 

i 

i 

: 5 

or 

< 

10 

serious liver disease can sometimes be treated in those 


s 

* 

ft: 

11 

patients. We have seen one successful utilisation of portal- 


«c 

„°n 

• - . y 

L' 

-J 

12 
‘ 1 

caval shunts, and we are aware of three others. Similarly, 

O 

•>•4 • . ♦*- 4 

• • • - • < * 

.J 

. 13 

1 

the possibility of the treatment of associated tumors should 

i 

© 

o . 

CM 

14 

be investigated as intensively and rapidly as possible. 

SUITE 

15 

1 

1 

7. Such early diagnosis and treatment would be 

Ui 

2 

Id 

1G 

| 

expedited and advanced if basic mechanisms of damage could be 

> 

< 

l«J 

ct 

17 

defined. Here, scientists associated with the National 


T 

• to 

0. 

X 
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Institute of Environmental Health Sciences could be asked for 


£ 

Iti 

2 

19 | 

help . 

% 

to 

• to 
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8. Similarly, the disciplines of experimental 

| 

tj 

1 

21 

toxicology and experimental pathology should be utilized to 

1 

22 

undertake studies of a basic nature of a different sort. As 

i 


1 

23 

yet we arc uncertain as to which agent or agents are respon- 



24 

25 

sible for the toxic and neoplastic effects associated with 

• » 

VC-PVC manufacture. I do know that NI0S1I, as Mr. Rose has 
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2 ciid, considers that vinyl chloride is the heavily suspected 
agent. We are not sure of this, in my opinion, and I think 
v/c should keep an open mind that other agents nay be found to 
be responsible. Therefore, it nay be v/ell that laboratory 
investigations, in addition to epidemiological studies, will ; 
j make it possible to sort out the effects of various 
materials and agents. 

9. The .full extent of the occup-.tional problem j 
should be defined an an urgent matter: are workers exposed 

i 

to vinyl chloride or polyvinyl chloride in the manufacture of 

■ • I 

1 

products containing them at risk? We don't knew that at this 

j 

j point. In studies to determine the extent of the occuoa- 

! 

tional problem, we can make good use of biochemical and 

♦ 

clinical markers, including changes in blood ensymes, clini¬ 
cal findings, lung changes, ct cetera. 

Nov;, it may be noted that my recommendations refer 
to vinyl chloride-polyvinyl chloride production. I have been 

j 

tasked whether regulation should also be promulgated to cover 

occupational use other than in such production or to consumer 

| products. I would not now recommend this. Our knowledge of 
! 
l 

health affects is limited to vinyl chloride-polyvinyl 
chloride production. Now, we should rapidly study whether 

j 

health effects will be associated with end product or consumer 
use. Data obtained can then lie used to judge whether other 
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regulations arc needed. 


2 

It nay turn out that the biological effects are 


3 

linited to agents present only in vinyl chloride-polyvinyl 


4 

chloride production. Hopefully this is going to be so, but 


5 

we don't know. 


S 6 

to 

Ci 

Now, thin neeting takes place at a very solemn 

1 


n 

= 7 

o 

n 

| 

moment. In a sense, it not only narks our determination to 


o 8 

fO 

o 

confront and control a very serious occupational health 


- 9 

o 

2 

problem, but it also marks a failure on our part — failure 


< 

- io ; 

e: 

1 

to protect workers who have every right to expect that 


' ■ * • ii 

• £ 1 

scientists, industry, and governmental agencies would protect ' 

| 


< 

, .V 12 i 

i: 

• i 

1 them against known or suspect hazards. This we failed to do. ' 

1 


5 • 13 

5 

' 

--As a result, what Dr. David P. Rail has. called "invisible 

1 

0 

o 14 

N 

i 

pollution" associated with what he has called "a new 


" 15 

r> 

10 

industrial revolution, based on the chemical-process 


«J 16 



r> 

industry," is now becoming visible in terms of disease and 


u 

< 17 

* 

1 

li) 

rf 

death. Our task hero today is to address this and to insure 


5 18 



it. 

5 

< 

that it go no further. No effort should-be spared and no 


I* 19 

U 

7. 

control considered too rigorous. 


i? 20 



O 

JUDGE MYATTs Than): you, Dr. Sclikoff. 


21 

Are there any questions of Dr. Sclikoff? 


22 

MS. GIIOLSTON: Yes, I have one. 


23 

Dr. Sclikoff, you said that there was no known 


24 

exposure limits. Gould you recommend any exposure limits for 


. 25 

empJoycer. working with PVC and vinyl chloride production? 
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DR. SELIKOFF: I could recommend no exposure limits 


1 


2 

for the prevention of cancer among these workers. There is 


1 ■ 


3 

none known at this tine. 


1 


<1 

MS. GIIOLSTOM: You Tncntioned with reference to end 


| 

o 

5 

products, consumer products, that you would not recommend any- 

! 

m 

o 

o 

n 

• 

<»» 

G 

thing at this time. Are you familiar with any effects of 

i 

< 

o 

n 

7 

polyvinyl chloride in the end-product stage? For instance, 

■ 

* 

n 

£1 

8 

. 

m the meatpacking* industry. 

■ 

o 

N 

o 

9 

DR. SELIKOFF: I have heard reports of this. I have 

i 

< 

J 

>- 

cr 

< 

10 

spoken to workers who claim this, but our own studies are not 

! 

i • 

vr 

cr 

11 

yet at a stage whore -we can sav whether or not the 'same 


< • 

Q. 

*■ V. « 

U' 

.J 

l 9 

.v 

e . | 
j effects seen in polyvinyl chloride or vinyl chloride workers 

^ ^ 

< , 

•J 

a 

. 13 

are seen in the meatcutting industry, the extrusion industry, 

i 

o 

M 

et cetera. 


■ 

SUITE 

15 

I think such data are badly needed and should be 


1 

m 

r> 

V. 

bJ 

> 

1G 

| 

obtained as rapidly as possible, but at this point in time we 


i 

< 

Iti 

oc 

17 

should be prudent and limit our activity and judgment to what 


■ 

a: 

%r% 

ft. 

* 

18 

we already know in the data now at hand. * 


■ 

z 

j* 

u 

7 

19 

! 

MS. GUOLSTOM: Thank you. 


i 

V> 

o 

20 

I 

j 

J11DG11 MYATT: Are there any further questions? 


i 


21 

There don't seem to be any. 



• 

22 

Thank you, Dr. Sclikoff. 


i 


23 

Our next speaker making a presentation is Mr. 


i 


21 

Anthony -Maxzoochi, Legislative Director of the Oil, Chemical 


■ 


25 

and Atomic Workers International Union. 


■ 


4 
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ANTHONY MAUZOCCHI 



2 

MR. MAZZOCCHI: My name is Anthony Mazzocchi; 



3 

Legislative Director of the Oil, Chemical and Atomic Workers 



<1 

Union . 



5 

A new occupational carcinogen has been discovered. 


o 

«r> 

Vi 

C* 

6 

Thousands of workers throughout the United States are 


tn 

v 

o 

m 

7 

currently exposed to this carcinogen. The responsibility of 

1 

© 

r) 

o 

h 

0 

j the Labor Department is clear. An emergency temporary 


o 

IV 

n 

z 

f) 

standard must be promulgated immediately. 


< 

-1 

>• 

c 

< 

10 

We have studied the evidence that has been made 


¥ 

o: 

11 

available and we have concluded that vinyl chloride is a 


< 

ft 

• *! > 
t'l 

„j 

.19 

j carcinogen. For further analysis on this point wo refer you 


o 

.. V. . 

. . < ; • 

u 

- 13 

• 

| to the testimony presented here today by Dr. Irving Selikoff ' 

o 

o 

W 

Ll‘ 

of the Mount Sinai School of Medicine and Dr. Thomas Mancuso 


SUITE 

15 

of the University of Pittsburgh. 


u 

r> 

? 

u 

3G 

The fundamental purpose of the Occupational Safety 


> 

< 

id 

or - 

17 

and Health Act is to assure every working man and woman in t)J 


X 

w 

Cl 

> 

< 

13 

j 

nation safe and healthful working conditions and to preserve 1 

1 s. 

19 

our human resources. In order to satisfy this Congressional ! 

‘ i 

o 

1 ° 

20 1 

1 

i 

mandate, the Secretary of Labor was delegated the authority ! 


I 

■ 

21 

under Section 6(c)(1) to establish "... an emergency temporary ! 


1 

22 

standard to take immediate effect upon publication in the 


I 

23 

Federal Register if ho determines, (a) , that employees are 


a 

21 

exposed to grave danger from exposure to substances or agents ■ 


1 

25 j 

determined to bo toxic or physically harmful or from new 


1 

1 
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/ 


8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

22 

23 

21 


hazards and, (b), that such emergency standard is necessary 
to protect employees from such danger..." 

Therefore, the criteria for granting an emergency 
standard rests on a twofold evaluation involving a demonstra¬ 
tion of a grave danger from exposure to the particular 
chemical and the necessity of a regulation to afford protec¬ 
tion . 


t 


It is clear beyond a shadow of a doubt that these 
two criteria have been met in the case of vinyl chloride. A 

i 

j[ grave danger exists from cancer, yet industry has failed to 
protect its employees. • 

•"' Therefore, the Oil, Chemical and Atomic Workers 
j| International Union joins with the Industrial Union Department 
of the AFL-CIO and hereby petitions the Occupational Safety 
j and Health Administration for an emergency temporary standard 
on vinyl chloride. 

V7e concur with the IUD that the basis for such a 
standard must come from the. recommendations of the Standards 


Advisory Committee on Carcinogens that wore submitted to the 


Labor Department on August 27th, 1973. 

While these recommendations were developed for a 
standard on fourteen specific carcinogens, the foundation upon 
which the Committee based the recommendations is sound for 
other occupational carcinogens, including vinyl chloride. 

Briefly, wo would like to highlight some of the 
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1 

Committee's recommendations because of their special rele¬ 


2 

vance today; 


3 

1. The principle of no measurable exposure or 


4 

contact by any route, oral, respiratory or skin, to a 


5 

carcinogen; the use of the most sensitive, feasible, approved, 

i 

G 

reliable methods of environmental and personnel monitoring; 


7 

and the ultimate objective of no exposure. 


8 

2. Prohibition of open-vessel operations. 


y 

3. Providing of all work clothing, protective 
* 


;l 

10 j| equipment, and clothing, and work and c.howcr supplier;, includ- 


11 

ing towels, by the employer. r , ■ ; 


.12 

1 

4 . Extensive requirements for safe v. irk practices, 


13 

' 

•emergency procedure’, and training and education. 

• 

1 

M 

5. Forwarding of employee medical records to 


15 

NI051I upon termination of employment or cessation of business 


16 

by employer. 


17 

6. Confidentiality of medical records. 


18 

7. Endorsement of a use permit system as an 


.0 

integral part of the standard. 


20 

The Advisory Committee had also planned to develop 


21 

specific criteria for medical examinations, but it fell short 


22 

of time. However, such criteria that is applicable to vinyl 

| 

23 

chloride exposure has been developed by Dr. Henry Anderson, 


24 

Clinical Consultant to the IUD. Wo endorse Dr. Anderson's 

1 

25 

criteria and wo request that it be made part of the emergency 

• 

i 


• * 
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12 

n 

14 

15 
1(1 
17 

.18 

19 

20 
21 

22 

23 

24 

25 


temporary standard. 

You may hear testimony today from industry repre¬ 
sentatives who claim that there is no further verification in ■ 
their plants of what happened at Louisville. They may also ' 

i 

claim that their employees, in any case, are fully protected 

i 

and, thus, no new standard is needed. 

We are -skeptical of these opinions. First, we have ! 

i 

learned that a recently issued set of NIOSII ‘recommendations 

I 

on control procedures for vinyl chloride is not being adhered 

I 

to by the industry. Direct exposure to vinyl chloride still 
occurs in processing and maintenance operations. You may also 
| hear of industry claims of outdoor operations ar.c so-called 
| "closed processes" that minimise employee exposure. On the 
j contrary, we have found that throughout the chemical industry 
that these outdoor "closed" processing units allow for con¬ 
siderable exposure to workers from leaks, spills, ruptures, 
and maintenance work. 

Second, industry representatives may site the lack 
of any epidemiological evidence in their plants as proof that ' 
Louisville was an isolated occurrence. One PVC manufacturer. 
Air Products and Chemicals, Incorporated, at their Calvert 
City, Kentucky, plant has done just that in a recent 14-page 
letter to their employees. Air Products failed to tell its 
employees’ that the latency period for development of angio¬ 
sarcoma, from tlie beginning of exposure to diagnosis of the 
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disease, is suspected to Lu in the neighborhood of 15 years. 
This Air Products plant, however, is only ten years old and, 
thus, cancer cases should not be expected until another five 

I 

or so years have passed. Furthermore, the inherent short- 

i 

comings in the use of death certificates in developing epi- 

i 

demiological data must also be understood. Death certificates 

I 

I 

are well-known to provide false negatives. This is particu- 

j 

larlv true with angiosarcoma of the liver, which is so rare 

I 

in the United States that doctors may misdiagnose it. Also, 


^ |j angiosarcoma may have been present at the time of death but 
II 


. .11 


may not have been the primary cause of death. _These omissions 


1? , 

13 

14 

15 
1(> 

17 . 

IS 

19 I 

20 
21 


22 


23 


,25 


| and others point out the shortcominas of relying solely on 

\ 

studies of death certificates to disprove epidemiological 

experience with angiosarcoma. 

We have begun a study of Oil, Chemical and Atomic 

Worker plants to determine how many make or use vinyl chloride, 

i 

Initially, we have found several plants and a considerable 

| 

number of employees involved. 

! 

In one of our vinyl chloride polymerization plants, 

i 

Dr. Irving Selikoff of the Mount Sinai School of Medicine has 

* . ' 

recently examined a number of workers. His results included 

! 

gross findincs indicative of liver disease and acroostoolysis. 

I 

These positive findings are an extension of what has been 


21 N found at the H. F. Goodrich plant in Louisville. Those find¬ 
ings further prove that the occupational hazard from vinyl 

Mni'OPOl IIAN Rtl’OkTING SISVICE, INC. 


* 






n 

7 

< 

.1 

> 

o: 

< 

> 

y 

r 

< 

c. 

V 

LI 

.1 

o 

z 

< 


111 

H 


tJ 

D 

X 

IJ 

> 

<- 

LI 

cr 


11 
7. 


1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 . 
1? 

hi 

10 
16 
17 
IS 

19 

20 
21 

22 

23 

21 

25 


. O''..' <1 

• Vi ^; v 

i * • 

L chloride is an industry-wide problem. 

It is cad to note that only eight months ago the 
magazine of the plastics industry. Modern Plastics, June 1973,^ 
labeled reports of recent animal studies in Italy which found 

I 

"a disproportionate incidence of skin and organ cancer as 
"scare stories." because of such an industry attitude, OSIJA 

! 

must act by issuing an immediate emergency standard to protect 
workers. 

What we know abaut the relation between cancer and 
vinyl chloride is only the tip of the iceberg because of the 
long latency period. But OS11A can act now to prevent such a 

I 

| carcinogen from being further present in the v:ork environment. 
Such a standard must eliminate worker exposure to vinyl 

s i 

chloride. There is no known safe or allowable exposure when 

I 

dealing with a carcinogen. A committee of eight cancer 
scientists which evaluated the risks of'• crromicai carcinogens 
for the U. S. Surgeon General in 1970 sharply challenged the 
concept of a safe dose. "It is impossible," they said, to 
establish any absolutely safe level of exposure to a carci¬ 
nogen for man . " 

Today, somewhere in the United States a worker is 
|J being exposed to vinyl chloride - that will someday cause him 
cancer and a slow, painful death. The Labor Department thus 

far has responded commendably to this emergency by calling for 

* 

this hearing within three weeks of its discovery. 
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We now ask you to follow through with your respon- 

! _ j 

sibilitics by issuing and enforcing an emergency temporary 
standard on this carcinogen. 

JUDGE MYATT: Thank you, Mr. Mazzocchi. 

I 

Before we go further, we’re going to make a change 

! 

m the so-called undated list which you got. There’s a sub- 

.1 

t 

stitution. You'll see No, 12,-Mr. Wayne T. Brooks of the 

i 

i 

Organization Resources Counselors, lie has'been deleted, and 

» 

i 

in his place has been substituted Prof. Rudolph a. Jaeger, 

I 

J Department of Physiology, Kresge Center for Environmental 

1 i 

| Health, Harvard School of Public Health. 

! ! 

In addition, Mr. Mazzocchi, your submission will be 

I ' ' I 

ij • I 

Exhibit Ho. 5. . i 

' 

\ 

* 

(Whereupon, Exhibit Ho. 5 was 
marked for identification and 
was received in evidence.) 

' 

JUDGE MY/vTT: For the record, Madam Reporter, Dr. 
Selikoff’s submission is Exhibit Ho. 4. 

! 

(Whereupon, Exhibit Ho. 4 was I 

marked for identification and 
was received in evidence'.) 

JUDGE MYATT: Are there any questions of Mr. 


21 

22 

23 

21 

25 


| Mazzocchi? 

Apparently there are none, Mr. Mazzocchi. 

Vie will take at this moment a brief recess before we 

I 

get to Dr. Maltoni. 

(Whereupon, a short recess was taken.) 
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JUDGE HYATT: The next oral presentation will be 
given by Prof. Cesare Maltoni of Italy. 

While Prof. Maltoni is corning forward, I might 
I announce to you that more copies of the schedule of appear¬ 
ances are being reproduced. Some of you have asked during 
the recess whether there will be copies. They ere boing 1 

reproduced and they will be available for you. 

Prof. Maltoni. 

PROF. CESARE MALTONI 

I • 

PROF. MALTONI: Probably my English is not so good, 

so 1 will go as slowly as I can. 

! 

• , i 

The project of investigating the oncogenic potential 
of vinyl chloride followed the preliminary results of the ' ! 

pioneering work of Prof. Viola presented at the Tenth Inter- 1 
national Congress which took place in Houston in 1970 and was \ 
then extensively published in "Cancer Research" in 1971 

' ’I 

Prof. Viola's results indicated that the exposure to.' 
30,000 ppm of vinyl chloride four hours a day, five times | 

| weekly, for ton months produced tumors in rats. These tumors 

* 

ijwore interpreted by Prof, viola as arising in skin, lungs, and ' 


ibones, 


Immediately after the report in Houston, we got in 
touch with Prof. Viola, who kindly put at our disposal the 
manuscript of his extensive report still being printed and 
several slides of the tumor!;. 
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On the basis of Prof. Viola's results and material, 
we reached the following conclusions: under Prof. Viola's 
experimental conditions, vinyl chloride definitely showed a 
carcinogenic effect on rats. 

2. 30,000 ppm of vinyl chloride was an extremely 
high level of exposure. 

3. r.ie tumors described as cutaneous were arising 
in the Zymbal glands, which is a sebaceousland.of-the'ear•: 
duct, which in rats are responsive to a large specter of 
carcinogens, such as acctyl-amino-fluorenc, polycyclic hydro¬ 
carbons, aminostilben.es, benzidine, ethyl-carbamate, et 
cetera. 

4. The tumors described as lung tumors were most 
likely metastases from Zymbal gland carcinomas. The pulmonary 
neoplastic deposits were in fact morphologically similar to 

| 

'the Zymbal gland carcinomas, and all wore observed in animals 
bearing Zymbal gland tumors, which was an important fact since 

. I 

wo know that lungs of rats is extremely resistant to develop 
cancer. 

Ihc need, therefore, emerged for an extensive 
investigation to further clarify the type and degree of 
carcinogenic effects of vinyl chloride with particular 
emphasis on experimental factors related to exposure, such as 

route, concentration, length, wliich could give more direct 

% 

indications about the risk and degree of occupational condi- 
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Foi thc.,e purposes, and since in our country our 
institute is particularly oriented towards studies on cancer 
| prcvention and control, we were contacted by Montedison 
Society to undertake the experimental project on the biolo¬ 
gical effects of vinyl chloride. Montedison was soon joined ^ 
ky *CI, Solvay, and Rhone-Pegil. 

To start the operative phase of the research, ue 
needed, first of all, to prepare proper conditions for atmos- ! 
Phoric exposure,. The. studying and building of an apparatus ' 

| f ° r Pr0granWed "* «»t."ollod exposure tool; us several months/ 
j SUCb “PParatus makes it possible to deliver concentrations ! 

varying frost 30,000 ppm to 50 ppm and to treat simultaneously 1 
experimental rodents twice daily, so, per day, 1,800 j 

animals. Basically it is built of inoxidable steel and glass.' 

i 

VC has been supplied by Montedison. Each steel; has 1 
been analysed before the use in the chemical research 
laboratory of Montedison itself. 

The experiments are mainly performed on Sprague- 
Dawlcy rats,• Wistar rats,, Swiss mice, and hamsters have also’ 
been used. All the animals, except for hamsters, have been 
bred in our Institute for years and, whatever their use, they 
.-.re all examined at death by complete autopsy, which means ! 

• • I 

that we know their current pathology quite well. 

Thirteen experiments have been started in sequence. ! 


A\CTROI'OLITAN REPORTING SERVICE, INC. 








7575 MEW HAMPSHIRE AVENUE. SUITE 210 o LANGLEY PARK, MARYLAND 20703 e (301) 439 - 5500 


v- 


V- 


Q, ■ •*> 

0 > J- «■ > i 


Some of them were programed at the beginning; for some others 
the need appeared on the basis of the first experimental 
results. The plan of the experiments and the up-to-date 
situation is shown in the following tables. 

(/it this point, various slides were shown.) j 

PKOF. IIALTOMI: Experiment 1 studies the effect of 
the atmospheric exposure to 10,.000, 6,000, 2,500, 500, 250, 

i 

50 ppm of VC, four hours daily, five days w'-kly, for twelve 
months. Two groups of animals were added as control, one un- 1 
treated, as for all the following experiments, and one treat- ’ 

i 

ed with vinyl acetate at 2,500 ppm, under the same experi- 
Ij mental conditions. This dose of vinyl acetate appeared to ’ 

i| ' i 

I be the maximal possible dose for a chronic exposure. 

Experiment. 2 was performed to investigate in a 
larger number of animals the effect of doses among 250 and ; 

i 

->0, that is, 200, 150, and 100 ppm, under the same conditions ’ 
as Experiment 1. it started after it was clear that 250 ppm ‘ 
was still showing oncogenic effects on the basis of the first 


experiment, 


l'n the last column arc shown the weeks from the 
beginning of the experiment. 

Experiment 3 was planned to study the effect of a 
shorter period of exposure, keeping all the other conditions 
of Experiment 1. * 

Experiment <1 studios the effect of the same type of 
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i 

[ 

i 

1 


1 

exposure as Experiment 1 in another species, that is, mice. 




2 

The treatment lasted seven months in consideration of the 


1 


3 

higher mortality and shorter lifespan of the mice of the 


1 


4 

strain used. 


• 


5 

# 

Experiment 5 was undertaken as a pilot investiga- 

! 

1 

: o 

IA 

• 

o 

G 

tion for the possible effects of the atmospheric exposure 

• 

1 

c 

c» 

7 

during pregnancy on offsprings. 

i 

i 

1 

e» 

m 

to 

8 

# 

Experiment 6. We wanted to reproduce the same 


■ 

N 

a 

z 

9 

conditions of Prof. Viola's experiment. That means an 


1 

c 

-J 

>- 

(L 

< 

10 

exposure to 30,000 ppm. 


1 

CL' 

11 

| 

Experiment 7 was planned to study the effect of the 


B 

a 

> V 

t/J 

12 1 
i 

i 

same type of exposure as Experiment 1 in another strain of 


l 

O 

z 

< • - 

-J 

13 j 

rats, that is, Wister rats. 


l 

o 

t4 

15 

Experiment 0 studies the effects of the same 



SUIT! 

IS 

exposure as Experiment 1, which means four hours daily, five 


l 

to 

l> 

z 

111 

16 

days weekly, for twelve months, in i\ third species, that is, 

■ 

> 

< 

w 

c: 

17 

hamsters, for the same period as Experiment 4. 


■ 

X 

to 

ft. 

J 

18 

Experiment 9 wan planned to further assess whether 


1 

X # 

3t 

u 

z 

19 I 

1 

or not inhalation of VC had any effect at a dose level of 50 



o 

f" 

o 

h 

20 

1 

ppm. The first groim wo treated in Experiment 1 was with 60 


■ 


21 ! 

! 

animals. This we thought was not a sufficient large number of 


1 


22 1 

animals, and, so, recently we started another experiment in 


1 


23 

which we put under treatment 300 animals treated with 50 pnm 


1 


21 

of VC daily, for four hours daily, five days weekly, for 


B 

m 

- 

25 

twelve months. 


1 
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the legs and feet, and any other organ with any pathological 

- 

lesions. All the animals exposed to the highest does, 30,000 
and 10,000 ppm, with or without tumors, were examined 

. j 

radiologically during the treatment and/or after the death. 
Moreover, radiological examinations were made on animals bear¬ 
ing tumors though exposed to the lower doses. ! 

i 

t 

The preliminary results and the other data on the 
up-to-date situation of the Experiments 1, 3, 5, and G arc 
given on the following Tables 2 to 5. For what concerns the 

I 

other experiments we have still to-wail: for results, since ' 

[ they started not a long time ago. ■ •* . # ... j 

l 

This- is the first experiment in which 7 summarise; 
the rats have been exposed four hours daily, five days weeklv 

“* _ f 

t 

foi twelve months, and kept alive until death. The first 

\ 

j 

group is vinyl acetate, 96 animals there treated with 2,500 

. ' i 

» 

ppm. No tumor was observed. 

I 

In the second group, 10,000 ppm of vinyl chloride, 

i 

as the other, G9 animals, and we got 13 Zymbal glands 
carconomas, 3 nephroblastomas, 6 liver angiosarcomas, 5 tumor ' 
in other site or type, which I will describe in a moment. * 

• i 

J 

For what concerns 6,000 ppm, wo got 5 tumors of 

j 

Zymbal glands, 3 nephroblastomas, 11 liver angiosarcomas, and 

i 

2 tumor other site. 

With 2,500 ppm we got 2 Zymbal glands tumors, G 

* . j 

nephroblastomas, and 9 liver angiosarcomas, and 4 tumor of 
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other site. 


It seems sort of paradoxical since in this group 
the number of nephroblastomas are higher than in the other 

i 

group, but, meanwhile, tumor of the Zvmbal glands started 

i 

I 

quite heavily, tumor of kidney and liver arose after in tine. 

On G7 animals, 500 ppm, we 'got 3 Zynbal glands 
tumors, 3 nephroblastomas, 7 liver angiosarcomas, 3 tumor of 
other site and/or type. 

At the exposure of 25 0 ppm, v/e got no Zymbai glands 
j tenors, 5 nephroblastomas, 2 liver angiosarcomas, and 4 tumor 
other site and/or t'»pe. ‘ j 

i 

j And, so, the total number of the tumors was 27, 2], 

21, 16, 11, and zero in the group with 50 and zero in the 
group of negative control, so the total number of tumor was 

i 

96 over a total number of animals of 577. ' i 

■ j 

I. have to say that up to the present moment we have 

, 

three survivors after 127 weeks from the beginning of treat- 
meat in the group of 50, but up to the present moment no tumor 

I 

j appeared rn this group. 

The tumors are analyzed in the following table, but 

l 

; 

I prefer to illustrate here the results of those slides. ! 

Several of the Zymbal gland carcinomas metastasized to lungs 

t 

and this wan the misinterpretation of lung carcinoma in every 


experiment. 


What concerned nephroblastoma, they metastasized to 
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liver, to lung, and to spleen. 

For what concerns liver angiosarcomas, these 
metastasized to lung. 

For what concerns the other tumors in other site 
and of other type, of the five which arose in the second 

| 

group treated with 10,000 ppm, we observed 2 Zymbal glands 

' 

i 

adenomas, 1 neurilemmoma of the ear cartilage (inaudible), 

I 

-i i 

x mammary carcinoma, and 1 cystoadenocarcinoma of ovary. 

I 

For what concerns the two tumors which arose in the 

! 

group treated with 6,000 ppm, we observed 1 angiosarcoma in 

| 

subcutaneous fibresing angioma and 1 sebaceous gland card- 

I 

. ; 

j noma of the skin. 

* i 
x i 

For what concerns the group treated with 2,500 ppm, 

i 

we observed 1 Zymbal gland adenoma, 2 intrabdominal angio¬ 
sarcomas, one next to spleen and one next to ovary, 1 ossifv- 

i 

mg ..angiosarcoma of the neck. * ] 

For what concerns the group treated with 250 ppm— 
no, I beg your pardon. It's 500 ppm —- we got 1 pulmonary 

( 

angiosarcoma, 1 angiosarcoma of the uterus, 1 minimal devia¬ 
tion hepatoma. I 

And for what concerns the four tumors in the 250 

j 

ppm group, we observed 1 Zymbal gland adenoma, 1 intrabdominal 

i 

I 

angiosarcoma next to spleen, 1 intrathoracic ossifying angio- ' 
sarcoma, and 1 salivary gland carcinoma. 

They're summarized there, but I already told. 
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this slide is shown the sane design experiment, 
but instead of one year of exposure, here we have four months 
of exposure, anc the animal there kept during all the life¬ 
time and wc were continuously controlled. Up to the present 
moment — after 56 weeks of experiment with four months of 
exposure, we observed 3 tumor carcinoma of the Zymbal glands 
and one carcinoma of the Zymbal gland in the group with 6,000 

a’o nephroblastomas and no angiosarcomas and no tumor in other 
site. 

To have a better comparison of the two experiments, 
I point out that at 50 weeks after the beglnnino of treatment 
when the treatment was’performed long throughout one year, we 
observed at the same distance from the beginning of the 
experiment 11 Zymbal gland tumors instead of three-in the 
first group, one nephroblastoma, one liver angiosarcoma, and 
three other tumor in other site or type. 

In the second group, we have 3 Zymbal gland tumors, 
one nenhroblastoma, three liver angiosarcoma, and one tumor of 
other site. 

For what concerns the third group, we had two 
Zymbal gland tumors, one nephroblastoma, one angiosarcoma of 
liver, and one tumor of other site. 

For what concerns 500 ppm, we got one Zymbal gland 
tumor, one liver angiosarcoma. 

And for what concerns 250, wc have already gotten 
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l 

ono liver angiosarcoma. 



2 

And so it means in reducing the length of exposure 

♦ 

i 


3 

the neoplastic response, as much as we may say at 56 weeks, 



4 

it dropped in a sensible way. 



5 

This is the result of the group in which we re- 

1 


o 

o 

o 

m 

• 

6 

1 

produced the same condition as the other experiment, and over 

o* 

n 

*r 

o 

7 

1 

60 animals treated with 30,000 ppm, all surviving up to the 


r> 

O 

p) 

8 

present moment, no weierht decrease, no nothinq, and so you 

' ' * 


f-» 

O 

fM 

O 

9 

may follow quite wall, the sarcogenic effect. We got two 


z 

< 

-J 

> 

tr 

10 

tumors of Zynbal glands after 31 weeks. The first arose 22 


< 

>: 

)... i 

11 

weeks after the beginning of treatment. 


1 a • 

> 

.... - u 

12 

*•> * 

... This is the results of part of the experiment to 


Iv. .. 5-> 

13 

• 

study.the exposure of the mother on the offspring during 

* * * 


e 

1 E 

14 

pregnancy. Of a total of 60 breeders, 30 esposed to 10,000 


:> 

40 

15 

ppm and 30 exposed to 6,000 ppm, 28 are still surviving after 


s 

111 

16 

65 weeks. They were exposed for six days, from the twelfth 


HI 

: 

ir 

17 

to eighteenth day of pregnancy. No tumor was observed in the 

! 

1 

1 

• 5 

IA 

ft- 

18 

mother, but two tumor were observed in the offspring, one in 

1 

! i 

UJ 

7 

19 

each group. They were not brothers, the two offsprings. 


O 

r*. 

10 

r* 

20 

They were not from the same mother. And both have a sub¬ 

i 


21 

cutaneous fibrosing angiosarcoma of the same type we observed 


• 

22 

in the subcutaneous angiosarcoma as I reported.. 



23 

Zynbal gland carcinomas, liver angiosarcomas and 



21 

kidney nephroblastomas have nover been observed as occurring 



25 

spontaneously in our breed of Spraguo-Dawley rats. 



• 
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, ■ And now I would like to show many people acquainted 
with pathology how they look, those tumors. 

This is the type of cage, of cell, we used, and 

this is inside our laboratory. 

This is a tumor — an animal with a Zymbal gland 

tumor. 

This is still more Zymbal gland tumor, and this is 
— sometimes it arise a double type of mass. It's still a 


This is a (inaudible) Zymbal /jland tumor. 

This is a small Zymbal gland as it is looking 


9 Zymbal gl 

and tumor. 

i 

This is a 

11 1 ! 

This is a 

i 

io 1 

• ii normally. 

ii 

It is a 

P j ear duct 

at the lin: 

hi ossified 

part. 

15 1 

This is a 

' j animal, v 

j ith a sort 


This is a gland as it is looking in an older 
animal, with a sort of dilat.ation of ducts and (inaudible) . 

This is an ossifying carcinoma of Zymbal gland. 
This is a solid less differentiated carcinoma of 
the Zymbal gland. 

This is a fully (anaplastic) carcinoma of the 
Zymbal gland with a very rich (stroma). 

This is a polymorphic Zymbal gland carcinoma, and 
this is (angiocarcinoma) type of Zymbal gland carcinoma. 

This is the same type glandular type, very rich 

in stroma. * 
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This is as it appeared, the lung motasteses which 
were misunderstood nrimarv. One of the characters to judge 

i 

, ! 

this primary tumor was the angiosarcoma is very frequent also 
in Zvmbal glands. j 

These arc the (inaudible) magnification. This is 

i 

j 

a motasteses to lung (inaudible) carcinoma with a rich stroma. 

1 
I 

This is as it appear kidney nephroblastoma. 

Again another kidney nephroblastoma. 

7vgain another nephroblastoma. 

This shows quite clearly the picture, the 
(inaudible) picture of this tumor in which one may see some 
embryonic-like aspect of (inaudible). 

This is better up here. 

This is a liver motasteses of nephroblastoma with 
I 

this (inaudible) slide picture. 

IP • * * 

This is a spleen motasteses. 

, This is a lung metasteses nephroblastoma. 

This is a magnification of lung motasteses nephro- 

i 

I 

blastoma. * I 

I 

This is an early angiosarcoma of liver. It appears 
.like these rod (blips) . 

I 

This is, again, in the middle of the lobe an angio- ; 

sarcoma. 

This is a larger liver angiosarcoma. 

This is a larger liver angiosarcoma. 
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* 56 * ~ 

This — it doesn't aonear-auite right, but many of 
these angiosarcoma got excluded from the general circulation 
and so thev undergo some degenerative — and this is one 
which looks whitish. 

This is an angiosarcoma in (inaudible) liver. 

This is how it looks morphologically, very well 
differentiated angiosarcoma. The effect of the angiosarcoma 
was seen by us some 14 months and I do believe that it lias 
been one of the first times in literature in which one could 
predict and orient the following epidemiological investiga¬ 
tion . 

This is again an angiosarcoma of liver. 

This is an angiosarcoma in lung primary. 

This is a metastetes in lung angiosarcomi. 

Again, mataster.es of angiosarcoma to lung. 

This is associated, angiosarcoma and a nephro¬ 
blastoma . 

Again an association of early angiosarcoma with a 
quite large nephroblastoma. * 

This is the subaccous gland carcinoma of the skin. 

This is an ossifying angiosarcoma of neck. 

The not ossifying part reproduced by (inaudible). 

This is the ossifying part, and this is the lung 
metasteses of the same tumor. 

This is again a primary of lung angiosarcoma. 
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This is peritoneal angiosarcoma. 

Again, peritoneal (inaudible) angiosarcoma. 

Again, another peritoneal angiosarcoma. 

This is an ovarian angiosarcoma. 

• . This is■an equivalent slide. 

This is a uterine angiosarcoma, and this is the 

corresponding slide. 

This a subcutaneous angiosarcoma arising in sub- 
cutaneous (inaudible), and you will see very nicely the 
malignant parts and the benign part. 

• This is (inaudible). 

. 2 • This is salivary gland carcinoma, and this is the 

corresponding slide. 

Three cases of spontaneously occurring Symbol gland ^ 

j 

carcinoma — as I told, Zymbal gland carcinomas, liver angio- 
sarcomas, and kidney nephroblastomas have never occurred 
spontaneously., in. our breed of Spraguo-'Iawley iuls. 

Three cases of spontaneously occurring Zymbal gland 
tumors have boon recorded in Sprague-Dav/lcy rats in 19G2 by 
Dr. (Fadiman) in Chicago and myself, and I think they are the 
only three cases of spontaneously occurring Zymbal gland 

carcinoma ever described in literature. 

To our knowledge, no spontaneous nephroblastomas 

i 

and liver angiosarcomas ->f rats have been reported in Italy. , 
As far as we know, kidney nephroblastomas have 
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never been reported to be cxocrimentally induced. 

?iG far an liver angiosarcomas are concerned, they 

I 

have never been experimentally induced in rats. Liver 
angiosarconas of a different morphological type and with a . 
much less malignant picture have been described in mice j 

following long-term treatment with ethel-carbamate. . j 

Liver angiosarcomas are quite rare in man. Few 
cases — exactlv three cases have been reported in humans 
following medical exposure to radium and thorotrast. 

How our experiments are in progress and I think 
that the most important part is this one which deals with the 
| 'long-term exposure to very low doses. I mean 200 ppm, 150 ^ 

! ppm, 100 ppm, " and the larger experiment of 50.. To wait for 
the end of the experiment, four months of exposure, and then 
also to wait for the results of intermittent high doses 
experiment. (Inaudible) I do believe we have to be careful 
to look on the effect on oral administration by gavage of 
: control doses because this has a wider implication than 

I 

j merely occupational aspects. • 

| With the corroboration — we were asked also by 

Montedison for corroboration on control Oi. exposed work 
and we have now several hundred people under such medical 
control. This medical control consists mainly of a medical 

' 

examination, radiological examination, and cytological 
examination of sputum and urinary sediment. 
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As much as concerns sputum, we got r.i\ jably the 
most interesting results, we have observed in a cma” rart 
of workers a sort of (netaplastic) lesion of the respiratory ' 
(inaudible) of a morphological type. We have a slide I'm 
ready to present if anybody 'is interested on it, that we have 
never observed on other type of (inaudible). 

Thank you. 

JUDGE HYATT: Professor, would y-p remain seated? 
We're ready tc proceed now, if there are any 

questions. 

Mr. Bien? ■ • t •, ^ 

• MR. BIEN: Could you toll — 

JUDGE HYATT: Identify yourself for the record. 

MR. BIEN: Ching-Tsen Bien, Occupational Safety and 

Health. 

Could you tell the possible concentration level 
which lias no effect (inaudible) . ’ ' 

PROP. MALTONI: I don’t know if I get your question 
exactly, but you ask me if I think — 

MR. BIEN: It's possible a concentration level 
which would not induce any cancer. 

PROP. liALTONI; As I told you in my report, we 
d ‘ * c ^ ot U P to now tumor at 50 ppm level, but the group 

I 

with which we started was in a'way limited because there were : 
only GO rats, and so we now undertook a much largcr 
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1 experiment on 300 animals, treated animals, in order to 

2 assess in a more definitive way" if or not'at "that' uosc level 

3 in our experimental condition CVI1 does not produce or does 

4 produce tumors. 

5 MR. BIEH: If you can find a level which is safe 

I 

G for the animals, what would the ratio bo between this level 

I 

7 which would also be safe for human exposure? If you find the 

| 

8 1 concentration at 50 is safe for the animalswhat would be 

9 the safe level for the human exposure? 

10 l PROF. MALT Oil I: I would say that it is very diffi- ' 

! 

11 ! cult to — at such a low dosage to extrapolate at the present 

i i 

12 j moment on rats directly to man.' I would say that wc are look- 

i 

J 

13 ing now to have further evidence to show that 50 ppm are not 

i 

U carcinogenic for rats, and, no, since the group at starting 

I 

15 was too little, we are going now further with this second 


16 investigation. We could say that if in this condition wc 

I 

17 i don't get tumor, I think that at that moment we have to start 
IS to look how wc can extrapolate this data to human situation. 

i 

1 

19 mr. IIHIM: On your further study, are you trying 

! 

20 to got some primates for your animal experimentation, monkeys, 

i 

21 chimpanzees, or not? 

22 PROF. MALTOMI: No, no. It is only done on 

23 rodents, different types of rodents. 


MR. 131 EM: Thank you. 

DR. KEANU: Dr. Marcus Keane, NT.OS1I. 
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Prof. Maltoni, I'm especially interested in the 
remarks you made near the end of your presentation recounting 
the clinical following of exposed workers and finding 
positive sputum cytology results -- did I understand you 
correctly? 

PROF. MALTONI: No, I worry I didn't make myself 
clear. We didn't find positive — to say "positive" would 
have meant that we find (nconlastic) cell. We did not 
observe (nconlastic) cell. We observed a kind of metaplasia ! 
— of metaplasia of the respiratory trapt epithelium which j 
means to be cruite -- I wouldn't sav specific, but Which we 
have observed quite rarely in other group of population but 
which is present in several cases in these exposed people'. 

! I 

Metaplasia -- the meaning of metaplasia, (inaudible) meta¬ 
plasia, it’s not so clear in relation to cancer. It doesn't 
mean the sputum was positive. 

I only say we show a kind of change which seemed to ' 
be in a way peculiar of this exposure, and if you want to see,' 
I may show to you. 

4 

MR. ROSE: Vern Rose from NIOS1I. 

Did you analyze the nuritv and/or possible con¬ 
taminants of the vinyl chloride which yon used in the animal 
experiments that vou've described? 

PROF. MALTONI: The vinyl chloride, as I told you, 
it was analyzed in Montedison's experimental unit and their J 
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impurities were very, vcrv low 
near zero. 


I would not say zero, but 
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JUDGE MYATT: Miss Gholston? 

MS. GHOLSTON: Could I ask you, are there anv 
regulations in Europe with respect to exposure to vinyl 
chloride? 

PROF. MALTONI: I think that there are rules, and 
before, it was to keep the exposure below 250 ppm, but I 
think that recently the recommendation has been adopted, made 
and adopted to keep as low as possible,. Now I think that 

it's kept below 100 ppm, but orientation is to lower it down 
under 50. 

- -- r • JUDGE MYATT: Yes, sir?’ ’ . . v ,' 

DR. JAEGER: Dr. Jaeger, Harvard University School 
of Public Health. 

.... I m concerned about. t..e purity of vinyl chloride. 
Although 250 parts per million is a very low level, can you 
give me any information on the purity, an absolute number — 
can you give mo any information on possible contaminants, or' 
is there a representative of the laboratory here that can 
tell us about that? 

PROF. MALTONI: I'm sorry, I have not here the 
(inaudible) of analysis, but I can send you, if you want. 

DR. JAEGER: Are you using the same batch through¬ 
out your entire study, or is there a variation in the batch? 
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1 

t.. PROF. MALTONI: I would sav that I think that it is 

* 


2 

always the sane type of vinyl chloride, but it could be, I 


3 

think, of not great value as much as it is analyzed each tine. 


4 

JUDGE MYATT: Are there any other questions? 


5 

• 

I have been informed that the slides will be photo- ^ 


6 

graphed and made a part of the record, so that they will be 

• 

7 

available as a part of this record. 


8 

Are there any other questions of Prof. Maltoni? 


9 

DR. SELIKOFF: Selikoff of Mount Sinai. 

- 

10 

No question, but I rise merely to voice the thanks 

' 


, 11 

. . _ 1 

of the American scientific community for the beautiful piece 

• 

r 12 

of work you've done. •' 


-,13- 

-- - --PROF. MALTONI: Thank vou very much. -/ 1 •'•••• - 


14 

(Applause.) •; 


15 

JUDGE MY?vTT: All right. Professor. Thank you. 


1G 

The Professor's submission will be, for the- record, 


17 

identified as Exhibit G, and 6(a) will be the photographs of 

1 

18 

the slides. * 


19 

(Whereupon, Exhibit No. 6 was 
marked for identification and 

i 

20 

was received in evidence.) 


21 

JUDGE MYATT: It is my intention, since wo have 


22 

such a large number who are listed to appear here, to go 


23 

until approximately 12:30 before we adjourn for lunch. 


24 

Accordingly, I'm going to ask Mr. A. C. Clark for 


. 25 

the Manufacturing Chemists Association to come forward with 

• 
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his presentation. *• • 

# 

ALBERT . C .. CLARK 

MR. CLARK: My name is Albert C. Clark. I'm Vice- 
President and Technical Director of the Manufacturing 
Chemists Association. 

With me here todav is Dr. Kenneth E. Johnson, 
Assistant Technical Director of MCA. 

Before beginning my formal presentation, I would 
just like to comment make reference to a comment by Mr. 

Rose regarding the suggested work practices. Shortly after 
receiving the communication from Dr. Key, I think you'll be ’ 

jj interested to learn that copies of the work practices were 

% 

distributed to the medical contacts of all MCA member 
companies, as well as to members of several of the concerned 
functional committees. ‘ 

The Manufactured Chemists Association is a non¬ 
profit trade association have 174 United States member 
companies representing more than 90 percent of the ..product ion 
capacity of basic industrial chemicals within this country. 

With respect to vinyl chloride, the subject of this 
hearing, over 97 percent of the production capacity reported 
by Chemical and Engineering News in May 1973 was in our 
members' plants. For the polymer plants, the corresponding 
figure was then nearly 88 percent. 

Vinyl chloride i3 a chemical derived ultimately 
ME1 ROfOUTAN REPORTING SLRVICt, INC. 






from petrochemical feedstocks and chlorine. Of the 5.2 
billion pounds of the monomer produced by U. S. Industry in 
1972, all but a small fraction — less than one percent -- 
was used in the production of various plastics — primarily 
plyvinyl chloride, but including a wide variety of co¬ 
polymers with other monomers. Among the plastics, only the 
production of polyethylene exceeds that if PVC. 

The importance of PVC production is not measured 
just by the value of the unprocessed polymer, but. more 
properly by the almost universal dependence of nearly everv 
branch of industrial and commercial activity upon products 
and components fabricated from this plastic, 
v: r.. ~~ r.. 'With this statement, we are submitting a descrip¬ 
tion of the industry and its products that appeared in the 
December 1973 issue of Plastics Engineering, and we ask that 
this reprint be made a portion of the record of this hearing 
This report makes it clear that the VC/PVC industry involves 
a wide variety of chemicals — initiators, catalysts, 
plasticizers, stabilizers, antistatic agents, fillers, pig¬ 
ments, and a host of other specialized, but generally very 
minor, additives. Under such circumstances, the identifica¬ 
tion of any adverse health effects among the employees of a 
vertically-integrated VC/PVC plant with a specific causative 
agent becomes complex. 

A few more statistics concerning the industry may 
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* » 

be helpful. The U. S. VC/PVC industry has been operating over 

2 

forty years and over the past five years has shown an 

3 

annually compounded growth rate of 14 percent — a rate of 

4 

growth that is expected to taper off only modestly in the 

5 

next few years to about 11 percent. U. S. production now 

6 

represents about one-fourth of the world total. 

7 

Synthesis of the monomer is conducted in fourteen 

8 

U. S. plants, and 37 plants are engaged in polymerization. 

9 

It is estimated that about 1,500 workers are employed in 

10 

monomer synthesis, and an additional 5,000 in polymerization 

11 

operations. • . •/ • '•••/.< ' • • ■-p" 

. -12 

*'• is difficult to estimate the number of workers 

13 

-mployed in converting, molding, and fabricating these 

14 

polymers, but they are numbered in tens of thousands, working ; 

15 

in thousands of plants. It has been estimated the wholesale 

> 

1G 

value of the annual output of fabricated products is over $3 

17 

billion. ■ • 

i 

18 

MCA, as a regular and continuing service to its 

19 

members, has long had active programs in occupational health 

20 

and safety. Its past and current activities with respect to 

21 

vinyl chloride are a natural outgrowth of these programs. 

22 

MCA 1 s Safety and Fire Protection Committee is now in its 

23 

twenty-eigth year. Among its other activities, it has pre¬ 

21 

pared MCA 1 s highly respected series of Chemical Safety Data 

25 

Sheets for commodity chemicals throughout this period. One on 

• 
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1 

vinyl chloride — SD-56 — was first issued in 1954 and last 

2* 

revised in 1972 .. - 

3 

A Medical Advisory Committee was formed in 1946, 

4 

later reconstituted with the addition of industrial hygiene j 

.5 

engineers, toxicologists, statisticians, and'other specialists 

G 

in employee health, and renamed the Occupational Health Com¬ 

7 

mittee . 

8 

Additionally, MCA is prepared to administer special 

9 

programs on behalf of groups of interested comoani.es in 

10 

instances where only a limited number are directly involved. 

11 

Thus, in 1966 when companies were alerted bv the 

19 

« r 

-European reports of an•occupational disease among PVC 

i i •) 13 j 

polymerization kettle cleaners, a project was established at 

14 

the University of Michigan's School of Public Health to 

15 

determine the nature, extent, and etiology of the condition 

16 

known as occupational acroosteolysis. The results of this 

17 

study have been published by Drs. Harold J. Magnuson, Bertram 

18 

D. Dimnan, and others in a series of three papers in the 

19 

Archives of Environmental Health, January 1971. Although the 

20 

role, if any, of vinyl chloride in the causation of this 

21 

condition could not be defined, the industrial hyqiene con¬ 

22 

trols and improved work practices adopted by the industry have 

23 

led to a decline to almost zero in the number of new cases of 

24 

even very mild forms of this disease. 

25 

It was in an effort to develop an animal model of 

- 
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thin condition that the first observations of possible car¬ 
cinogenesis by vinyl chloride were made. Dr. P. L. Viola, in 
a report published in March 1970, reported that rats exposed ^ 
to 30,000 ppm vinyl chloride vapors for four hours per day, 
five days per week for a year, showed "degeneration of the 
skeleton and connective tissue with histopathological 
pictures similar to those•observed'in human acroosteolysis of 
the hands." In his paper, no mention is made of the appear¬ 
ance of any malignant tumors. 

A few months later, however, ht the Tenth Inter- 

I 

national Cancer Congress, Dr. Viola briefly described observa- 

. I 

i 

tions of malignant tumors in the ear canals of rats subjected 
to an exposure protocol almost identical with that in his 

i 

earlier paper. He also reported tumors in the lungs and 
bones of these rats, but closed his abstract with the speci- J 
fic disclaimer: "No implications to human pathology'can be 
extrapolated frort the experimental model reported in this 
paper." - ... ; . • 

MCA invited Dr. Viola to come to the United States 
as a guest of the industry for a discussion with U. S. occu¬ 
pational health exports. On May 5 and 6, 1971, at a meeting 
with MCA's Occupational Health Committee lie discussed his 
more detailed report then in press and roferred to other 
studies completed or underway. Dr. Viola spoke of these un- 
roported studies only in rather general terms and declined to 


metropolitan reporting service, INC. 





7676 NEW HAMPSHIRE AVENUE, SUITE 210 9 LANGLEY. PARK, MARYLAND 20783 9 (301) «39 . 5500 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 
• 11 
.12 
. 13 

14 

15 

16 

17 

18 

19 

20 
21 

22 
’ 23 


24 


25 


reveal details. He acknowledged that his vinyl chloride was 
of low purity, but expressed his personal opinion that it was 
the vinyl chloride per se and not any impurities that was 
responsible for the pathology he was observing. lie claimed 
to have seen tumors in rats exposed to 5,000 ppm, but expect¬ 
ed the results would be negative at half that level. In his 
opinion the 500 ppm TLV provided an adequate margin of safety 
of employees from the tumor induction he had seen in rats at 
the higher levels. We ara not aware of any further publica¬ 
tions by Dr. Viola on this subject. 

The disparity between Dr. Viola ' s 'findings and the 
relatively low toxicity reported by earlier researchers was 
immediately recognized. For many years vinyl chloride 
monomer was considered to be very low in toxicity, .but from 
single and repeated exposure. Because of its volatility, 
inhalation was considered the only important route of. 
exposure for workmen. The high flammability of VCM has been 
considered to be a more serious hazard than inhalation. 

From the earliest lists until 1962 the American 
Conference of Governmental Industrial Hygienists, ACGIII, 
recommended that the time-weighted average, long-term, seven- 
to eight-hour daily exposure of workmen to vinyl chloride not ^ 
exceed 500 ppm. This recommendation was based on single 
exposure studies on animals and on human experience. Recom¬ 
mended timo-rweighted average concentrations are published by 

• • 
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ACGIH in an annual list of "Threshold Limit Values." A TLV 

i■ 

was considered by this group to "represent conditions under 
which it is believed that nearly all workers may be repeatedly 
exposed, day after day, without adverse effect." 

In 1D63 the ACGIH modified their recommendation so 
that 500 ppm was to be a maximum concentration, or ceiling, 
rather than a time-weighted average. It is this standard 
that is in the 1970 TLV list promulgated by OSHA on May 29, 
1971, as a national consensus standard. 

The change fron a time-weighted to a ceiling 
standard was, in part, due to the publication by Torkclson, 
Oyen, and Rowe of-the results of six-month repeated inhala¬ 
tion studies on laboratory animals. These authors reported 
slight reversible liver injury in rats exposed even hours per ' 
day to 100 ppm, and recommended that the time-weighted 
average exposure of workers not exceed 50 ppm. This recom¬ 
mendation was not deemed appropriate by Lester, Greenberg, and^ 
Adams, however, who did not consider significant injury to 
have resulted in rats which they had repeatedly exposed to 500 


In 1970 the ACGIH proposed reduction of their recom¬ 
mended TLV to a time-weighted average of 200 ppm primarily on 
the basis of work reported by Kramer and Mutchlcr. The 
authors reported evidence of clinical findings in workers 
exposed to timo-woighted average concentrations of 300 ppm 
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vinyl chloride for nany years’. 


uJOi 


In 1972 the ACGIH took vinyl chloride from the list 
of Intended Changes and revised the-value.in.their regular 
list to 200 ppm. This value remains the recommended value in 
the 197J list. A copy of the documentation for the ACGIH TLV 
for vinyl chloride is provided as an attachment to this 


statement. 


In view of these developments, it was recommended 
that MCA convene a conference of vinyl chloride runufacturers ^ 
to discuss the prospect and feasibility of establishing an 
industry-supported research program. This•meeting, attended 
by representatives of U. S., Canadian, and European firms, 
took place-on November 16? 1971. On the initiative of ‘ 
companies attending, a research project was formed with MCA 
participating in an administrative role. 

Subsequently we learned of further work being con¬ 
ducted in Europe and, fortunately, were able to establish and 
maintain liaison. 

A contract with the Industrial BIO-TEST Laboratories, 

T " * I 

Inc., of Northbrook, Illinois, was signed on February 1, 1973, : 
The complete experimental protocol is submitted as an attach¬ 
ment to this statement. The specific goals in mind were: 

To attempt to duplicate the European observations 
with vinyl chloride of a source and quality characteristic of 
the U. 5. Industrial product; 
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To extend these studies to two other species of 

4 . 

laboratory rodents, mice and hamsters, to determine whether 
the response of rats might be species-specific; 

To develop dose-response relationships with higher 
limits - of statistical confidence to permit estimation of 
potential risks at occupational levels of exposure with 
greater precision; and. 

To determine what the no-response level is. 

In these studies on rats, mice, and hamsters, groups 
of 100 male and 100 fem?le of each :s, 600 animals at 

each exposure level, cire being exp^. a io either zero, control, 

V I 

2-,500, ppm, -200. ppm or 50 ppm-of vinyl chloride monomer, seven 
hours -per day, five days per week-, for twelve months. They 
will then be observed for an additional twelve months, six 
months for the mice. These animals will not have food and 
water during exposure. 

This "lifetime" study is designed primarily as a 

cancer study and will include only a limited amount of other 

observations. Because Viola's'studies involved simultaneous 

• * 

exposure of food, water, and bedding, a separate group of 100 
rats of one sex is being exposed to 2,500 ppm along with their j 
food, water, and bedding. This has been included because of 
the possibility that a reaction of the vinyl chloride monomer 
with either the food, water or bedding may result in a toxic 
reaction product. ' 
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1 

Although animal exposures started in July 1973, 


2 

equipment problems gave rise to a number of uncertainties 


3 

that might have compromised the validity of the results, ’ 


4 

hence the initial group of animals was discarded and a new 


5 

set procured. The new exposures.got underway'on September 10 

r 

\ 6 

1973. .. 

. 

i 

' 7 

i 

Up to this time, no significant results have £een 


8 

observed in this study, nor would the aonearance of anv tumors 

! 

i 

9 

bo expected in so short a time, we will keep both 0S1JA and 

! 

i * 

10 

NIOSII informed as this study progresses. 

l 

f 

l 

• 11 

Recognizing that there must always exist a substan¬ 

\ 

r 

: v » 

r ,,.12 

• 

tial degree of uncertainty in extrapolating the results of 

1 » 

! ! 

: 

- - 13 

animal studies to the evaluation of workplace hazards, MCA has 

- 

14 

contracted with Tnbershaw-Coopcr Associates of Berkeley, 

i 

\ 

15 

California, to .conduct a study of the causes of death in 


16 

Vinyl- chloride and polyvinyl chloride production workers. The 


• 17 

objectives are: • . 

I 

i 

18 

1. To compare the mortality, of individuals who have 

9 1 

1 

19 

worked in vinyl chloride plants with that of the general 

• 

20 

population, corrected for age, area, and sex. 


21 

2. To compare mortality patterns within the popula¬ 


22 

tion of vinyl chloride workers, based upon estimated occupa¬ 


23 

tional exposure; and, 


24 

3. To compare mortality among vinyl chloride work- 

* I 


25 

eis with the mortality of other occupational groups which TCA ! 



• 
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has studied. 

This study is now in irs eighth month, and a final 
report is expected to be issued in April. A copy of the 
protocol is submitted with this statement. 

Although the mortality statistics are as yet in¬ 
complete, and have not been analyzed, a preliminary review of 
the current data from all volants, other than the one concern- , 
ing which the B. F. Goodrich Chemical Company has made a 
public disclosure, fails to show any obvious departure from 
the pattern and incidence of the deaths, that would be expect¬ 
ed among a population of the kind that has been the subject of 
this survey. 

->• We.will, of course, provide OSIIA and HIOSIl with the 

final report and alert them promptly should any significant 
evidence of occupationally-related deaths appear earlier. 

MCA' s first direct contact with NIOSJI specifically 
on vinyl chloi’ide led to a conference between an industry 
delegation, including a European representative, and Dr. 

Marcus Key and staff on July 17, 1973, at which time the MCA 
program was presented in some detail, and study protocols, 
industry statistics, and selected items from the scientific 
literature were provided. 

Under these circumstances, the VC producing and 
consuming companies participating in the MCA-administercd 
program were.understandably greatly concerned when informed on 
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January 22 by the B. F. Goodrich Chemical Company of the 
events that have led to the hiaring now in progress. A meet¬ 
ing of the representatives of these companies was held on 
January 25 under MCA auspices to receive a comprehensive 
report from Goodrich and to plan and implement any necessary j 
steps not only for the protection of their workers, but also 
to hasten the resolution of remaining uncertainties. 

MCA then immediately contacted NIOSII and, both by 
telephone and by confirming letter, gave assurance of full 
cooperation and support in their investigation and develop¬ 
ment of recommendations for the control of hazards from this 
source. 

isnovriCvi t.MCA publicly announced that it is temporarily With¬ 
drawing its Chemical Safety Data Sheet for vinyl chloride, 
which recognized Dr. Viola's work, but stated that ...many 
years of industrial experience with human exposures to con¬ 
centrations frequently far above current standards have not 
demonstrated any carcinogenicity to humans." MCA will 

expedite the reissue of this data sheet, revised as necessary 

* 

to reflect new knowledge concerning possible hazards of vinyl j 
chloride exposures. A copy of a February 6, 1974, news 
release on the withdrawal is attached. 

As discussed herein, manufacturers are aware of the 
potential hazard of vinyl chloride and, we are informed, arc 
voluntarily taking steps to reduce employee exposure. 
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Substantial research is now in progress, the results of 
which they believe will provide a firm basis for any standard 
applicable to vinyl chloride-polyvinyl chloride manufacture. 
Therefore, it is their recommendation that OSJIA proceed under 
the provisions of Section 6(b) of the Act. 

On behalf of its producer members, MCA pledges full 
cooperation with both NIOSH and 05HA as they attempt to 
define the hazards now tentatively identified with vinyl 
chloride, and develop standards that will assure the safety 
of workers in this industry. 

Thank you. 

•’ * r JUDGE . MY ATT: MCA's submission will be Exhibit llo. 7. 

_....... r••>«.• i-.► (Whereupon, Exhibit No. 7 was 

marked for identification and 
was received in evidence.) 

JUDGE MYATT: Are there any questions of Mr. Clark? 

MS. G1IOLSTON: Mr. Clark, you said that so far ’>a 
didn't think that there were adverse health effects that 
could be attributed to vinyl chloride because of all the 
different additives that were also involved in the production 

of vinyl chloride and PVC. 

MR. CLARK: Maybe I didn't quite understand you. 

MS. GIIOLSTON: You said that you did not think you 
could say outright that there were adverse health effects 

attributable to vinvl chloride because there were manv other 

% 

additives that could also possibly cause cancer. 
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MR. CLARK: Oh. I don't think I said that. I said 
it was difficult to be snecific regarding vinyl chloride. 

MS. CIIOLSTON: Now, with respect to the other 
additives, has any effort been made by MCA or any of its 

members to find out if any of the other additives are 
carcinogenic? 

MR. CLARK: No. 

MS. CIIOLSTON: The vinyl chloride data sheet that 
you mentioned earlier, you said it's been withdrawn? 

MR. CLARK: Yes. 

MS. GJIOLSTON: Is this to revise it? . 

MR. CLARC: Correct. 

•• MS. CIIOLSTON: In light of the carcinogenic pcssi- 


bilities? 


MR. CLARK: In light of recent developments, that's 


correct. 


I might add that the other recommendations regard¬ 
ing work practices, we still feel is verv valid. 

MS. GJIOLSTON: You also mentioned that you insti- 
tuted some work practices that led to a decline in the cases 
I think that's what you said — of cancer. Am’I*right? 

MR. CLARK: Acroosteolysis. 

MS. GJIOLSTON: How many cases of this, do you know, 
were there discovered among the member companies? 

DR. JOHNSON: I don't have that information with me 
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at the present time. 

Were the reprints included in the enclosures, Mr. 

Clark? 

MR. CLARK: I don't think so. 

DR. JOHNSON: I'll be glad to supply you with a 
full set of the : orints of the articles by Dr. Magnuson, et 
al. , whic' s a very comprehensive study. 

MS. GH0I3T0N: Can you tell me --.you mentioned 500 ! 
ppm. Now, do you consider that a safe level of exposure for 
workers, or would you suggest another level? 

MR. CLARK: I'm not prepared to comment on any of 
that at this tine. 

f t ...MS. G1IOLSTON: Can I ask you, you mentioned that 
you're going to use rodents the same as was used in the older 
study. Could I ask you, why are you using rodents and not 
necessarily using primates or other animals? 

DR. JOHNSON: It's basically a problem of animal 
handling difficulties and the expense and space required to 
get a statistically significant number of the higher species. 
It requires lifetime exposures to get these cancer studies on j 
a meaningful basis, and the lifetime exposure of a twenty- or 
thirty-year-old dog or chimpanzee or other higher species 
gets to be prohibitively expensive and it takes you too long 
to got answers. 

MS. CIIOLSTON: Do you think that the rodent body 

• * • 
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and organs are significantly similar to the same organs in 
the human? 

DR. JOHNSON: There e certainly are differences. 

However, the great bulk of experience in carcinoge visists' 

* 

research has been with the laboratory rodent and, therefore, ; 


1 

o 

o 

m 

IO 

• 

c 

1 

it is far more convenient for the workers to interpret those 

• 


Cl 

n 

«r 

o 

7 

results and compare the results they're gettinq with other 



0 

« 

8 

studies by staying in these well-studied groups of animals. 



CO 

h 

O 

N 

o 

9 

HR. GHOLSTON: Specifically, could I ask you if the 



Z 

< 

-J 

>- 

cc 

10 

liver of the rodent is similar to the human? 



< • 

2 

* 

11 

DR. JOHNSON: Yes, there is a very high degree of 


r ? *• 

< 

CL 

>-* ? 
Id 

12 

similarity, and I believe Dr. Maltoni was discussing earlier 


r. a \ 

-J 

O 

z 

J 

\1V 

the tumors that he found in these rats in his studies were 


- 

c 

o 

N 

14 

i 

histologically identical with those found in the human cases. 



SUITE 

15 

MS. GHOLSTON: Thank you. 


• 

III 

D 

Z 

16 

JUDGE MYATT: Prof. Jaeger? 



Id 

£ 

Id 

17 

DR. J/vL’GER: May I ask, you stated that you were 


• 

oc 

X 

u. 

2 

18 

not conducting studies of other contaminants found in vinyl 



< 

X 

* 

Id 

19 

chloride; you were not assessing their carcinogenesis? 



Z 

%D 

h 

10 

h 

20 

MR. CLARK: That's correct. 




21 

DR. JAEGER: But one common constituent of the 


H 


22 

manufacturing process in vinylidene chloride, a compound 




23 

that does not currently have a TVL standard, and I believe it 

1 

P 

* 


21 

was stated on Tuesday that two of the individuals who develop¬ 

1 


25 

ed cancer had worked in a vinylidene chloride-vinyl chloride 


I 
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process prior to their ill. <• ss and death. Is there any inten¬ 
tion of the industry to study other reactive monomer com¬ 
pounds which may produce cancer in rodents before we find 
that they produce cancer in man? 

MR. CLARK: We have not had, up to this time, any 
intention to proceed along those lines. What will transpire 

as a result of the recent discoveries in this incident, I'm 
not sure. 

- * * 

JUDGE MYATT: Yes, sir? 

MR. MAZZOCCHI: Tony Mazzocchi of the Oil, Chemical 
and Atomic Workers. 

• ore the.MCA aware.before today of the documents 

mentioned in Dr..Selikoff-s testimony, the Russian documents 
and the German documents, and, if so, did they distribute the' 
information from those documents.to their members? 

MR. CLARK: No, I was not aware of them. 

JUDGE MYATT: Are there any further questions? 

Let me ask you this: you mentioned that you wanted 
a copy — or the reprint made a portion of this record; is 
that correct? 

MR. CLARK: Yes, sir. 

JUDGE MYATT: And you're going to supply us with a 
copy of that, or is it included in the submission? 

MR. CLARK: There are nine attachments to my state¬ 
ment, sir, including that.' 
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JUDGE MYATT: All right. 

„ f.. • 

There being no other questions, thank you, Mr. 

Clark. 

I have twenty-two minutes after 12:00. We're going 
to take our luncheon break and resume at 2 o'clock with the 
B. F. Goodrich presentation. 

(Whereupon, at 12:22 p. m ., the hearing „ as 
recoded until 2:00 p. m. of the same day.) 
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AFTERNOON SESSION 

JUDGE MYATT: The hearing will be resumed. 

We have a few more chances. Mr. Donald Holman, the 
Industrial Hygienist for Control Data Corporation, you can 
indicate on your list that he will not be making an oral 
presentation. He has submitted to us a copy of some data he 
was going to present, and we're going to mark that as 
Exhibit 8, Madam Reporter. 

(Whereupon, Exhibit No. 8 was 
m£rked for identification and 
was received in evidence.) 

JUDGE MYATT: That will be in lieu of Mr. Holman s 
oral presentation. 

- r r.::.' * -."i' '.We also have an additional gr oup to add to the 
list. Mrs. Andrea llricko — how do you pronounce.the l., 
madam? 
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MS. HRICKO: Hricko. 

JUDGE MYATT: And Bertram Cottinc, representing 

the Health Research group. 

You will list their names as having entered an 

* 

appearance and, thus, entitled to examine witnesses, 
although I understand their submission will not be an oral 
submission but will be a written submission that will be 
included in the record. 

Are the Goodrich people ready? Let's proceed. 
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ANTON VITTONL, JR^ ' 

MR. VITTONE: My name is Anton Vittono. I am 
.President of B. F. Goodrich Chemical Company, a division of 
the B. F. Goodrich Company. Our headquarters are COO Oak 
Tree Boulevard, Cleveland, Ohio. 

I have prepared a statement from which I will now 
read and submit for the record of this hearing. 

With me to assist in answering questions which may 
follow this presentation are Maurice N. Johnson, M. D., 
Director of Environmental Health; Dr. Roger W. Strassburg, 
Director of Environmental Affairs, and L. B. Crider,.Senior 
*• Scientist, and Specialist in .Analytical Chemistry and Monitor-' 
r ing Systems, all.-of : B. F.- Goodrich. Their biographies are 
attached to our written paper. 

Over the years our company has sought to maintain 
a safe working environment through two basic means, contain¬ 
ment of potentially or known toxic materials daring the 
manufacturing process and, secondly, protection of our 
employees through work practices, education, and equipment. 

Our efforts to maintain a safe working environment ! 
have been in keeping with then known scientific information 
or data relating to levels of exposure which has resulted in 
decreasing levels of exposure with time’. 

Our recent discovery of four deaths from a rare 
type of liver cancer among employees at our Louisville plant 
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t 

was, to our knowledge, the first evidence indicating a 
possible relationship between human angiosarcoma and 
chlorinated hydrocarbons used in the production of polyvinyl 
chloride resins. Our confirmation of the significance of 
this evidence convinced us that we should report it to our 
employees and to the federal and state agencies with primarv 
scientific responsibility for occupational health. 

Our statement today today will focus on what we 
have learned about the four deaths at the Louisville plant 
and our knowledge of previous toxicological data. We will 
also summarize our program to further safeguard employees now 
on the job through increased containment of vinvl chloride in ! 
processing-and reduced worker’exposure during all -phases of 
the operation. 

The B. F. Goodrich Company began commercial produc¬ 
tion of polvvinyl chloride resins and compounds in 1937. We 
currently operate five such plants, at Louisville, Kentucky; 
Avon Lake, Ohio; Long Beach, California; Henry, Illinois, and ! 
Pedricktown, New Jersey, and a vinyl chloride monomer plant 
at Calvert City, Kentucky. Approximately 1,700 of our 
employees are engaged directly in those processes. The 
Louisville, Kentucky, plant is the oldest of our operating 
polyvinyl chloride resin plants, having initially started j 
production in 1942. We sxipply. finished resins and compounds 
to about 2,200 domestic customer plants. 
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.. • Tho technologies involvcu in the production and use 

of vinyl chloride. There are two types of vinyl.chloride 
monomer processes, acetvlene-based and ethylene-based. 

B. F. Goodrich has operated both types. Prior to 
tho early 1960's, our principal process of vinyl chloride 
involved the reaction of acetylene and hydrogen chloride 
using a Mercuric chloride catavlst deposited on carbon. 
Starting with a pilot plant at Louisville in 1957 and cul¬ 
minating in a petrochemical complex at Calvert City in 1964, 
we converted to our.present ethylene-based vinyl chloride 
process. ... .• 
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|| • * wv-e »-’This consists of three operations: First, reaction 

]l 

I 'Of ethylene'with chlorine, to produce ethylene dichloride* 

% 

second, .thermal cracking of ethylene dichloride to produce 
vinyl chloride and hydrogen chloride, and, third, reaction of 
hydrogen chloride with more ethylene in the presence of 
oxygen to produce more ethylene dichloride. The latter 
process is known as oxychlorination. 

. Significantly, the vinyl chloride monomer produced ■ 
in both processes is distilled to vield commercial vinvl 
chloride with 99.9 percent purity. The purified vinyl 
chloride is either pipelined as a liquid under pressure to an, 
adjacent consuming plant or transferred to pressurized tank 
cars for shipment to other polyvinyl chloride resin plants. 

There are four types of polyvinyl chloride 
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processes: suspension, emulsion, mass, and solution. B. F. 

Goodrich Chemical uses the first three types with over three 
quarters of its production being by the suspension process. 

The steps in the process for suspension are: vinyl 
chloride monomer is received at the plant in pressurised 
tank cars as a liquid; it is transferred to storage tanks and 
then piped in a closed system to reactors; water, suspending 
agents, and catalysts are added to the reactors; polymeriza¬ 
tion is conducted at controlled temperatures; unreacted 
monomer is recovered and recycled to the process; water is 
centrifuged from the stripped polymer slurry and the wet 
~polymer’ cake is dried; dried polymer is bagged or siloed for 
bulk shipment or transferred to compound operations. 

The emu’sion PVC process differs only in the types 
of emulsifiers and catalysts used in the react'r. Most 
emulsion PVC processes in our plants are followed by spray 
drying of the emulsion. . . 

The mass PVC process differs primarily in that it 
is anhydrous no water is used in the polymerization. 

After unreacted monomer is recovered, the dry powder is 
packaged. 

Compounding. In all of our PVC production plants 

we convert part of our resins into compounds in powder or 

( 

cubed form. This compounding operation is the next step 
towards the finished products. .PVC powder is mixed with 
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stabilizers, lubricants, and, in some eases, plasticizers in 
powder mixers of various types. The powder mix is fluxed in 
internal mixers and subsequently diced or pelletized before 
packaging: " for shipment. 

B. F. Goodrich toxicity experience. In connection 
with these processes, our company has had some experiences 
that we want to review with you in order to complete your 

o 

understanding of certain factors that promoted us to inter¬ 
pret the most recent events as we did. 

In mid-1964, Dr. John L. Creech, our I.-ouisville 
plant physician, reoorted that an unusual hand problem had 
developed among-a-few employees who entered the polymeriza¬ 
tion reactors to manually remove the build-up of solid PVC 
from the reactor walls. This was the first time we 
encountered a problem anything like this. Dr. Creech's 
observation was found to confirm European published reports 
of a similar problem. • . 

We called a meeting with other PVC manufacturers to 
review the situation and participate with them in an exten- 
sive research program through the Manufacturing Chemists 
Association. We then cooperated in a worldwide investigation 
of what came to be known as the "hand problem" or acro- 
osteolvsis. Our emolovees were advised of the problem and a 

I 

continuing monitoring system .of hand x-rays was established 
at all our plants. These studies of the hand problem 
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correlated only with manual cleaning of PVC reactors. 

Despite the lack of conclusive evidence as a 
chemical cause of the hand problem, we initiated an aggres¬ 
sive program to reduce this type of exposure. Goodrich 
developed a hydraulic reactor cleaning process which is used 
on all our reactors. The use of hydraulic reactor cleaning 
reduced substantially the number of entries into reactors 
and, thus, the manual hand effort, as well as the exposure toj 
vinyl chloride. In the past several years we have observed 
no new cases of the hand problem. 

.In May 1970, Dr. P. L. Viola of Rome reported the 

appearance of tumors in rats exposed to 30,000 parts per 
'million of vinyl chloride vapor in inhalation studies. This 
level is close to the lower explosive limit of vinyl 
chloride vapor. 

Nevertheless, knowledge of this published informa¬ 
tion caused the MCA Vinyl Chloride Task Force to initiate a 
suitable protocol to determine whether tumors could be 
induced at levels of exposure above or below the 500 parts 
per million maximum standard then in effect. 

In conjunction with the development of this 
protocol, the MCA task force learned of similar animal 
research which had been initiated by some European PVC 
manufacturers soma time after pr. Viola's report. 

The MCA animal test program began in September 
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1973. ( In addition, the MCA program was expanded to include 
an industry-wide epidemiology study now underway. 

In January 1973 we intensified air sampling 
analysis in all our plants to determine more accurately the 
levels of vinyl chloride monomer exposure. We soon learned 
that commonly used air sampling techniques were inadequate 
for fast measurements at low levels for extended periods of 
time and for determining the cause of any increase in level. 
Therefore, we investigated all other monitoring techniques, 
including those being used in other companies, and decided 
that we needed to develop our own advanced system which would ; 
be'capable of monitoring at very low levels and over extended 
periods of time. 

While we had been concentrating on reduction of any ' 

' 

process loss of vinyl chloride for years, we began a series 
of special plant manager meetings in mid-1973 to minimise 
worker exposure to vinyl chloride, to discuss new monitoring 
systems, and to put into effect new work practices. We 
established an interim goal of 50 parts per million maximum 
exposure and are working toward lower levels. 

The Louisville situation. In the spring of 1973 
Dr. Creech believed that he was observing among some 
employees an increasing incidence of symptoms normally asso¬ 
ciated with possible liver ailments. He discussed his 
concern with Phillip II. Lawrence, manager of the Louisville 
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plant, and recommended that liver function tests be initiated' 
among certain groups of the plant's PVC employees. 

The company's newly appointed Director of Environ¬ 
mental Health, Dr. Maurice N, Johnson, who is with me today, 
subsequently went to Louisville and started the testincr 
program involving 271 employees. 

The tests which were completed in early December 
1973 showed that 55 employees had some evidence of slight 
liver abnormalities. Because of the known limitations of 
liver tests, these results wore not in themselves a major 

i 

i 

cause for concern. ....... .. . 

. . On December 18, Dr.-Johnson again visited the 

| 

jj- Louisville plant. > He consulted with Dr. Creech on these 

results and they agreed to retest those employees showing any 
indication of abnormality. These tests have just been 
completed and are now being evaluated. 

In this meeting Dr. Johnson was informed by Dr. 
Creech that he had recently learned that an employee died in 
March 1973 of angiosarcoma of the liver. Dr. Creech also 
reported that this rare type of cancer prompted him to review 
medical records concerning another employee and former 
patient who died of liver cancer in 1571, and that review 
confirmed it was an angiosarcom; of the liver. 

Because of Dr. Creech's growing concern and Dr. 
Johnson's awareness of ofher pertinent toxicological studies, 
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91 

they reviewed available medical records in the plant and 
found that another employee had died of an unknown type of 
liver cancer in 1968. They also learned that another 
employee was critically ill with a diagnosis of cirrhosis. 

This man died the following day. 

Dr. Johnson returned immediately to Akron for a 
special meeting with top corporate officers at which the 
developments at Louisville were reviewed. The decision was 
made to begin an in-depth investigation with the assistance 
of outstanding consultants in the field of industrial 
medicine. Dr. Johnson contacted Tabershaw-Coooer Associates, 
Inc*.’; of Berkeley, California, because of their reputation 
-•and also their involvement"in the MCA work that was mentioned 
earlier. Dr. Johnson met with Dr. Irving R. Tabershaw in j 
California on January 14th and 15th to review all the informa¬ 
tion then known to the company. Before returning to Akron, 

Dr. Johnson learned that the cause of the third death which 
had occurred on December 19th was angiosarcoma of the liver. ^ 

Another in a series of top management meetings was ; 

% 

held on January 18th to discuss these developments. Dr. 
Tabershaw flew to Akron for a meeting with corporate and 
divisional officers on Sunday evening, January 20th. 

Because of the possibility that these deaths from j 
a rare type of liver cancer might be work-related, the 
decision was made to inform the Occupational Safety and 
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Health Administration, OSHA, through the Kentucky Department 
of Labor and the National Institute of Occupational Safety 
and Health, NIOSH, as well as to provide the essential 
information to our PVC employees, union officials, and the 


public. 


The initial meeting with NIOSH took place in 


7 Washington on January 22nd after Drs. Johnson and Tabershaw j 

8 returned from a visit to the plant and consultation with Dr. 

9 Creech in Louisville on January 21. The notification to OSHA 

10 j through the Kentucky Department of Labor was made in 

11 i Louisville by Drs. Johnson and Tabershaw on January 23rd. 

12- '■•■■■ > .'A'public statement was also released by the company, 

| • i 

13- ‘ ‘ on January 23rd. A'second statement was issued to the news 

14 madia on January' 29th immediately after it was learned that 

15 a review of autopsy records confirmed the cause of the 1968 

16 death as angiosarcoma of the liver. 

17 During this period, Harry B. Warner, President of 

18 B. F. Goodrich, Thomas B. Nantz, Executive Vice-President, 

19 and I held private meetings with the families of three of 

20 the deceased employees. On the same day, Messrs. Warner, 

21 Nantz, and I inspected the Louisville plant to observe 
r, 0 current work practices and exposure levels. After these 
23 observations and consultation with Drs. Johnson and 

oj Tabershaw, wo concluded that the existing situation warranted 
2 'j continued operation of the polyvinyl ch_oride facility. 
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Epidemiological studies. We have actively support¬ 
ed and participated in both animal and epidemiological 
studies through the MCA's Vinyl Chloride Task Group of its 

Occupational Health Committee. 

Because of recent developments, we'have expanded j 

the scope of our part of the MCA e r idemiology study in order 
to obtain as in-depth a study as possible of employees 
exposed to vinyl chloride and related chemicals. 

The deceased employees had an average exposure of 
approximately IS years to vinyl chloride and ten years, to 
vinylidene chloride. They also had variable exposure times . 

cto such volatile organic chemicals as vinyl acetate, methyl . 

| 

* acrylate ;’ethyl acrylate; methanol, and chlorinated solvents.^ 
It would be premature to report on the liver 

15 activity tests now in process at all our PVC plants or to , 

16 provide any statistical analysis of the correlation with i 

17 chemical exposures. We can tell you that no other canes of 

18 angiosarcoma have been found in our preliminary review of 

19 death records of employees and retirees from Louisville and 

20 our other plants. This review is continuing. 

2 1 Summary. We have attempted to provide information 

22 with respect to our findings of four cases of angiosarcoma 

23 of the liver of deceased employees of our Louisville, 

2 ,! Kentucky, plant which have brought about this hearing. With ; 

25 respect to Item 6 of the agenda, that is, "whether the avail- 
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able information warrants the issuance of an Emergency 
Temporary Standard or the commencement of a regular rule- 
making under Section 6(b) of the Occupational Safety and 
Health Act," we recommend that your agency proceed with the 
regular rule-making procedure under Section 6(b). 

We will do all we can to protect the health and 
safety of our ( employees. To help achieve these ends, we 
have brought exposure levels in all our operations below j0 
parts per million on a time-weighted average and are working 
towards lower levels of exposure. Our plant monitoring pro¬ 
cedures are reliable and are being improved. Wi. are in the 
process of providing liver function tests to all exposed 
employees 1 We are implementing most of the temporary pro 
cautionary procedures recommended by NIOS1I on January 31 at 
all plants as rapidly as possible. Several recommendations 
will require further clarification and discussion with HIOoH 
before implementation. Our medical department is working 
closely with government and other medical authorities to 
specify the best possible medical screening and testing 
procedures. 

In summary, the clinical evidence associated with 

the deaths of four of our employees identifies the need for 

■ 

scientific inquiry beyond the experience of any one company 
or industry group. 

Thank you. 
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JUDGE HYATT: Thank you, Mr. Vittone. 
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Your submission will be admitted into the record 
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as Exhibit 9 . 
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(Whojreupon, Exhibit No. 9 was 
marked for identification and 
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was received in evidence.) 
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JUDGE HYATT: Are there any questions at this 
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point of the Goodrich representatives? 
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MR. MAZZOCCHI : Tony Mazzocchi, Oil, Chemical, and 
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Selikoff this morning showing the relationship between liver 
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cancer and PVC and VC? 
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•MR. VITTONE: Do you understand the quest:o.? 
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DR. JOHNSON: You mean at the time the research 
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was done on the acroosteolysis cases? I'm not sure, but 
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they are not in the file, so I presume they did not uncover 
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MR. MAZZOCCHI: Does B. F. Goodrich have a 




22 

European chemical operation? 




23 

MR. VITTONE: Yes, we have a European chemical 


1 

i 


21 

operation. It's not in the manufacture of polyvinyl 
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chloride. Wc own part of' (Ciago) , which does make some 

• 
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vinyl (inaudible). 


MR. MAZZOCCHI: Do they have a corporate medical 
department? 

MR. VITTONE: I don't understand the question. 

MR. MAZZOCCHI: Does the European affiliate have a 
medical department with an M.D.? 

MR. VITTONE: The European facility has medical 

service through our associates there, IIAU, currently KZO. 

• + 

MR. MAZZOCCHI: What country is that in? 

MR. VITTONE: It's in Holland. 

MR. MAZZOCCHI: I understand there's a Dutch paper 
also as to the relation between liver disease and vinyl 
chloride.' Your European'medical directors; would not communi- I 
cate with your American company when they discover something 
that might affect the American operation? 

MR. VITTONE: .We've been trying throughout these 
many years to keep abreast of any developments in Europe 
with respect to this area and wo will continue to do so. 

MR. MAZZOCCHI: Could you describe for us where 
monitoring is done in the PVC operation? Is it continuous 
and how is it performed? 

MR. VITTONE: Where whcit is done? 

MR. MAZZOCCHI: Monitoring. 

MK. VITTONE: We have two systems wc're monitoring 
currently. We're trying to go to a continuous system. We i 
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have rne such installation at’Avon Lake and equipment ordered 
for all of our plants. 

The other system is a spot system where we're 
employing people constantly checking, spot checking, through 

out all floors of the buildings. 

MR. MAZZOCCIII: I still have two more questions. 

Are employees told to monitor the readings at the time 

they're taken? 

MR. VITTONE: They see the readings. 

MR. MAZZOCCIII: They see the readings? 

MR. VITTONE: That is, the employee who takes then j 

•sees the readings. They're available on a chart. 

...> MR. MAZZOCCIIII understand the daughter of an 

employee at Louisville, an eight-year-old female, has come 
down with a liver tumor. Can you tell us something about 
that, whether that is, in fact, true and, if true, what is 
the diagnosis of that young girl and also where did her 
father work in the plant? 

MR. VITTONE: Do medical ethics allow you to speak 

• « 

on this subject, Dr. Johnson? 

DR. JOHNSON: Yes. I think I can be a bit careful, 

but there was a child of an employee who was reported to have 
liver cancer and that has boon checked out — by Dr. 

(popper), as a matter of fact — and it was a liver tumor 
type other than an angiosarcoma, and I don't know what type 
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it was. It was not angiosarcoma. 

HR. MAZZOCCHI: Can you tell me where her father 

worked in the plant? 

DR. JOHNSON: I don’t know. 

JUDGE MYATT: Yes, ma’am? 

MS. HRICKO: Andrea Hricko, Health Research Group. . 
Can you submit for the record the exact dates, the 
month and the year, of the deaths of the fooner employees? ^ 
DR. JOHNSON: Chronologically, 1/7/68, 9/27/71, 
3/3/73, and 12/19/73. 

MS. HRICKO: And what was the dace on which Dr. 
Creech first found that March *73 case? You mentioned -- j 

.-y' : v'MR. VITTONE: The March ‘73, he reported it to Dr. , 
Johnson, I believe, on December 18th. 

MS. HRICKO: That was the first notice you had? 

. ' . I 

MR. VITTONE: ‘That was the first notice to. us. 

You see, that was not a patient of Dr. Creech's. 

MS. HRICKO: The other question I have is in regard 

• I 

to the screening tests you're performing on employees. Can j 

* i 

you submit a protocol for those liver function tests for the j 


record? 


DR.- JOHNSON: At the moment we’re doing the 


I 

standard SMA-12, which includes four things that I think one : 
would call fairly directly rolated, bilirubin, (inaudible), j 
LDH, and STOT, and, I suppose, some of the other more remoto-- 
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\ 

I have one more question. V7ere any j 
of these employees who died of angiosarcoma of the liver 
retired employees of B. F. Goodrich? 

MR. VITTONE: Not to my knowledge. 

MS. HRICKO: Does B. F. Goodrich keep track of 

their retired employees? 

MR. VITTONE: Yes, and that'? ”ow we have checked 
the preliminary report that we have made that we have found , 
none other than the four cases. V7e're checking the records. 

MS. HRICKO: Thank you. 

JUDGE MYATT: Miss Gholston? 

. ... ms . GHOLSTON: Mr. Vittone, have you done anything 

• ' | 

• to determine where the four employees that died from livej. 
cancer worked with respect to the plant? I mean, did they 
all work in a common point at one point in time? 

MR. VITTONE: Yes, we have checked where they have | 
worked in the plant. They all did work in one particular ! 
building at one time, but not their full life history in the ^ 
plant. There are four polymerization areas at the Louisville 
plant and these people had worked ip more than one. They had 
worked also in areas outside the polymerization areas. 

MS. GHOLSTON: I'd like to ask you: Imva you 
noticed or found that there is any difference in the oxposurc 
of the employees to vinyl chloride or polyvinyl chloride 
depending on the stage of production that they're working in? 


I 
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MR. VITTONE: Well; not currently. There has been 

2 

in the past years, and normally in the summertime the' level 

3 

would have been lower than in the wintertime due to less 

4 

ventilation, closing of windows. 

5 

MS. GIIOLSTON: Have any of your employees at any 

6 

of your other plants other than the Louisville plant been 

7 

found to have died of any other types of cancer other than 

8 

angiosarcoma? 

9 

MR. VITTONE: Dr. Johnson, can you answer that? 

10 

DR. JOHNSON: Oh, yes. Over the years, surely. 

11 

MS. GIIOLSTON: Have you made any connection? 

L 12 

DR. JOHNSON.-. The distribution, at least super- 

13 

facially, appears to be perfectly normal, of course, there 

14 

are too few to be meaningful, and that data is becoming a ! 

15 

part of the Tabershnw-Cooper study in order to get enough 

16 

data together to draw some meaningful conclusions. 

17 

MS. GIIOLSTON: Are you making any distinction in 

18 

trying to gather additional information between the vinyl 

19 

chloride plant at Calvert city, 1 believe, and your polyvinyl 

20 

chloride plant? 

21 

MR. VITTONE: The vinyl chloride plant at Calvert 

22 

City has the same program as our polyvinyl chloride plants. 

23 

as far as studying the employees and the health practices and ! 

21 

so forth. 

25 

MS. GIIOLSTON: Now, with respect to the other 
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chemicals that are involved in the processes, are you going 
to do anything to determine whether or not some of the other 
chemicals may be carcinogenic? 

HR. VITTONE: This is a decision we have not come 
to yet. The exposure level of other chemicals, of course, is^ 
much lower than vinyl chloride, for which they will be, I'm 
sure, studying the literature, 

MS. GIIO T :STON: Thank you. 

JUDGE HYATT: Yes, sir? 

DR. J/iEGER: Jaeger of Harvard. 

You did comment that all four workers had a ten- 
•year-work history with vinylidene chloride? . 

• -‘•'•MR, VITTONE: Yes, I did. J ‘ 

DR. JAEGER: You were making then polyvinyl 
chloride, polyvinylidene chloride propolymers of polyvinyl 
chloride? ... 

HR. VITTONE: Yes, it was a propolymer. 

DR. JAEGER: Two questions -- one question, really. 1 
Vinyl chloride has been acknowledged to be a contaminant of ! 
polyvinyl chloride after it has been dried and sprayed or 
when it’s about to be bagged. Is the same thing true of 
vinylidene chloride? is it also a contaminant? What I'm 
asking is: what is the likelihood of vinyl chloride and 
vinylidene chloride in workers! handling the material folio-wing 
polymerisation? • . .• * 
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.... Well, there is some vinyl chloride. 

I'm not aware of the vinylidene chloride content. I assume 
Mr. Crider might have some data on that. 

MR. CRIDER: No, I don't. I couldn't answer the 
specific question. I don't know the answer to that right now, 
DR. JAEGER: We have heard that vinyl chloride 
workers have developed angiosarcoma, but the way the storv is 

| 

coming out, we forget the rest, vinyl chloride and vinylidene 
chloride may develop angiosarcoma. 

MR. VITTONE: Yes, there is exposure to other 
chemicals, as I pointed out in my testimony, to vinyl 
chloride, to vinylidene chloride, reactors, and so forth. 

I 

vc-'DR. JEAGER: 7 Could you tell me the amounts of 'each ; 
compound that may constitute the exposure? 

MR. VITTONE: It's almost impossible at this point 

i 

in time to try to determine what the level of exposure was in 
the last twenty or thirty years, and that's what you're ask¬ 
ing me to do. 

DR. JEAGER: Your methodology for assessing vinyl 
chloride concentration in the work area, will it differen¬ 
tiate between vinyl chloride and vinylidene chloride and 
vinyl acetate and methyl alcohol? What I'm asking you there ! 


is: How intensively are you monitoring the exposure of your , 


workers? 


MR. VITTONE: The monitoring system we're using 
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now will totalize all of those products. We're using a 
hydrocarbon system. So that when I say under 50 parts per 
million, the total is under 50. 

DR. JAEGER: Thank you. 

JUDGE MYATT: Are there any other questions? 

Yes, Mr. Bien. 

MR. BIEN: Do you have any information regarding 
the particle size of the polyvinyl chloride tests that you 
made in the different process areas at the PVC plant? I'm 
talking about PVC dust. 

. MR. VITTONE: You're asking for the size of the 

PVC dust? • .• 
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MR. BIEN: Right. 

MR. VITTONE: This varies with the process. Let's 
see if Mr. Crider has this in mind. 

MR. CRIDER: No — well, if you take all of the 
polymers that wo make, there's a very wide range of particle 
size. Right off the top of my head, I couldn't take — 
right now, I couldn't take a specific resin and give you a 
particle size number. 

MR. BIEN: I'm talking about airborne dust size. 
I'm not talking about the size of — 

MR. CRIDER: If you're talking about airborne 
particle size, the answer is I don't know. 

MR, VITTONE: It's certainly below 32 5 mesh. , It's 






- > 



1 

pretty fino. 


2 

MR. BIEN: If you pass it through the screen size 


3 

(inaudible) the mechanical process. We're just looking for 


4 

this type information. 


5 

MR. VITTORE: Let me understand you correctly. 

! o 

o 
o 

ttf 

6 

You want information on the particle size of the real fine 

• 

C\ 

r» 

' c 

7 

material? 

o 
r» • 

0 

8 

MR. BIEN: In the airborne stage. 

.' * 

r* 

CO 

f' 

o 

N 

9 

MR. VITTONE: ”'m sure we have such data available 

o 

7 

; < 

J 

>• 

10 

and we'll make it available to you. 

DC 

> 

11 

MR. BIEN: During the storage of your final product, 

£ 

< 

a 

.1 a * ^ 

12. 

like the resins, do you have any measurement of the vinyl 

UJ 

.1 

o 

•< • ; ;z; *. • 

< 

13 i 

chloride concentration in the storage silos or in the 

j 

© 

o 

14 

packages? 

i 

bJ 

H 

15 

MR. VITTONE: In the storage silo? Yes, ve have 

3 

to 

bJ 

:) 

16 

measurements there. I don't have it handy. But I v/ould say 

7. 

bi 

< 

17 

they ' re probably on the order of a hundred or two hundred, 

bJ 

DC 

5 

n 

a 

18 

that magnitude , in the silo — you're talking about the 

> 

< 

X 

* 

19 

closed silo? * 

bJ 

7. 

\ v 

< I" 

O 

20 

MR. BIEN: You have four major products that you 

i h 

21 

make in the PVC polymerization process (inaudible)? 


22 

MR. VITTONE: I don't quite understand your 


23 

question. 


24 

MR. BIEN: During the normal operation you have a 


25 

different polymerization process, bulk, suspension, emulsion. 
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Which products will give the most exposure to vinyl chloride 
during normal operations, and how do you use them in 
emergency situations? 

MR. VITTONE: You're asking me for exposure levels? 
X d have to say that we keep them all within about the same 
level. 

MR. BIEN: Thank you. 

MR. VITTONE: There's maybe a difference between 
one plant and the other, but I don't think it's due to the 
processes. 

JUDGE MYATT: Are there any other questions? 

All right, gentlemen. Thank you very much. 

• - The next"witness to appear, Mr. Richard J. 

Reynolds of the Shell Chemical Company. 

RICHARD J. REYNOLDS 

MR. REYNOLDS: Mr. Chairman, my name is Richard J. 
Reynolds, Manager of Vinyl Chloride, Shell Chemical Company. 

I am accompanied here by Mr. Howard L. Kusnetz, 
Manager of Industrial Hygiene, Shell Oil Company, and Dr. 

R. L. Maycock, Manager of Environment and Safety, Shell 
Chemical Company. 

The Shell Oil Company and its division, the Shell 
Chemical Company, are pleased to be able to participate in 

this fact-finding hearing on the possible hazards of vinyl 

. 

chloride manufacture and use. Wo are especially appreciative 
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that the U. S. Department of* Labor called this hearing before 

1 

publishing any proposed regulation. 

’ I 

Shell Chemical Company manufactures vinyl chloride 

« 

monomer, which we abbreviate VCM, at Deer Park, Texas, near 
Houston, and at Norco, Louisiana, near Now Orleans. We 
entered the vinvl chloride industry only recently and we 

i 

produce only the monomer, VCM. Our remarks will be limited 
to this segment of the industry only. 

Shell's facilities comprise large, continuously 
operating process units closely integrated and requiring ;■ 

minimal manual attention or exposure to feed and product 
streams-. -Production in the unit at Deer Park, Texas, was 

i 

started in August- 1971. Production in the Norco unit was 
started in October 1973. Design production capacity is about 

I 

I 

1,200 tons VCM per day at Deer Park and about 1,000 tons VCM 
per day at Norco. 

At Deer Park about twenty persons are involved 

directly in the day-to-day operation of the VCM unit. 

• | 

Approximately twenty-five additional employees are involved 

. * 

less continually with VCM manufacture during the regular per¬ 
formance of their duties in maintenance, shipping, and 

supervision. Thus, at Deer Park about 45 workers out;of. a.total 

) 

chemical plant staff of 1,300 arc concerned with VCM 
manufacture on a regular basis. 

At Norco a similar number of direct VCM workers are 
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required, but tower shipping personnel, so aLout 25 workers 
of a total chemical plant staff of about 370 are involved on 

a regular basis with VCM manufacture. 

The principal raw materials used in our VCM produc 

tion units are ethylene and chlorine. At both Houston and 
Norco the ethylene is received by pipeline. Chlorine at 
Houston is received by pipeline and at Norco by railroad tank ^ 
car. Small quantities of dichteoethane are received at both 
locations by barge to supplement these primary feeds. At 
Houston small supplemental quantities of hydrogen chloride 
feed are received via pipeline and tank truck. 

r-The process technology employed at both Shell VCM 
units was*' licensed - from Stauffer-Chemical Company. In this . 
process, about half of the ethylene and all of the chlorine 
fed are reacted to form the main intermediate, which is 
1 , 2 -dichloroethane. After purification, 1,2 dichloroethc.i 
is heated in a furnace to form product VCM and the main 
byproduct, hydrogen chloride. The product VCM is purified to 
greater than 99.9 percent purity by distillation and stored 
as a liquid under its own vapor pressure. The byproduct j 

hydrogen chloride is recovered by reaction with the remaining 
half of the ethylene feed and with air to form additional 
1 , 2 -dichloroethane. 

Minor byproducts of the process include carbon 
oxides, chloroform, carbon tetrachloride, ethyl chloride. 
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the isomeric dichloroethylenes, the isomer aC ti'ichloro- 
ethylcnes and trichlorocthanes, tctrachloi*oethanes, and the 
isomeric chlorinated butanes. 

The process is a continuous one. The reactants, 
intermediates, byproducts, and product VCM are contained 
within the process equipment in a closed system except for a 
continuous stream of waste process nitrogen which is vented 
from a high stack after water scrubbing. Occasionally there 

r* ’* ♦ 

may be minor vents such as from loading arm drainage or leaks 
The process equipment is opened only for maintenance, and 
then only after.washing followed by purging of feed, product, 
or byproducts contents. Maintenance operations are generally 
infrequent;:maintenance shutdowns are scheduled only once or ' 
twice a year. 

The general precautions for containing and purging 
organic materials in large chemical process equipment are 


1/ well-known to us as a result of our long history of manu- 
IS facture and handling of flammable materials and chlorinated 
19 compounds. ’• 

is 20 whGn thG process technology was licensed, a sub- 

f'* • 

21 stantial compilation of toxicological information on VCM and 

22 associated feed and byproduct compounds was received from the! 

23 licensor. Also wo had available considerable other tox.ico— 

21 logic information dealing with compounds already handled by 

25 hholl Chemical such as chlorine, ethylene, and ethyl chloride. 
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This information is available to tac public in toxicologic 
reference works; therefore, we'll avoid requoting it here. 

Initial review of the VCM process toxicology 
information available to us in 1969 and 1970 led us to con¬ 
clude that additional studies of our own were not required. 
Thereafter, in a paper delivered at the 1970 International 
Congress on Cancer by Viola, it was reported that tumor 
development was observed in rats exposed repeatedly to high 
concentrations of VCM. The exposure levels in the Viola 
work, 30,000 parts per million, were grossly in excess of 

9 

published standards. .•.. 

. ... Nevertheless, the report raised a new concern as to 

what hitherto unknown effects might be expected with exposure 
to lower levels. Thus, we accepted an invitation by the 
Manufacturing Chemists Association to participate with others 
in the industry in sponsoring an exposure study to elucidate 
the possible effects of VCM at much lower levels and to 
participate in an epidemiology study. These programs were 
described in detail to you by the Manufacturing Chemists 
Association today. Shell Chemical has provided financial 
support and has participated actively in these programs from 
the outset. 

From the time our Deer Park unit began VCM produc¬ 
tion in August of 1971 until early 1973, periodic spot 
measurements were made of the ambient plant air in the 
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operating unit using standard colormetric VCM detector tubes.^ 
All measurements were well below the OSHA 500 ppm ceiling 
level and the 200 ppm time-weighted average Threshold Limit 
Value set by the ACGIII in June 1972. 

From previous experience with other volatile and 
flammable materials, we were confident that the plant ambient 

| 

air contained less than 200 ppm VCM, but this could not be j 
verified because the detector tubes are not sensitive to much 

! 

lower values. It was apparent that a new analytical method \ 

I 

would be required to measure low levels of VCM and also that 

• i 

. ( 

improved sampling techniques would be required to compensate 

for the greater effect of variances introduced bv weather 

i ' I 

! conditions and sampling locations at low levels. Therefore, ^ 
a sensitive gas-chromatographic analytical technique for VCM ( 
in air was developed and sampling was modified to meet the 

! 

needs of the situation. A copy of the method is appended to 
our submission. . 

Based on a developing concern and with the new 
analytical tools, our company elected to establish an interna!, 
working level of 50 parts per million, eight-hour time- 
weighted average, maximum exposure to VCM concentrations in 

.. i 

air. This level and the possible implications and incentives 
for minimizing exposure indicated by the Viola work were 
discussed with our employees in July-August 1973. On August 

i 

15th, 1973, wo formally advised all of our customers of -’*~ 
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customers of our new working level and the reasons for it. 

A copy of our letter to our customers is attached. 

Along with the nev; sensitive analytical technique 

1 

we had our workers periodically wear an improved device for 
taking a continuous sample over eight hours of the air in ! 

5 I 

worker's breathing zone. Results with the improved sampling 

i 

and measurement techniaue showed no values in either VCM j 

plant location exceeding the 50 parts per million VCM eight- 

hour time-weighted average. Special tests were also made to 

ascertain the maximum VCM exposure a v°tke<r might receive 
I 

under abnormal conditions at the jobsite. Under some of 
these conditions, we found values of 100 to 200 parts per 

I 

emission VCIl, but these concentrations persisted only for a 

, » 

short time. Based on these tests, additional precautions 
and directions were put into practice. 

In 1973 we began a program of medical surveillance 
of VCM workers who would be regularly assigned to jobs 
involving potential or regular exposure to VCM. Twenty-five j 
workers at Horco were given the examination described below. • 

I 

Forty-two examinations will have been given at Deer Park when 
the current examination cycle is complete. 

The annual examination provides for: (1) medical 
history; (2) physical examination by a physician; (3) labora- 

! 

tory blood studies including RBC, hematocrit hemoglobin, 

I 

W13C, differential count, and platelet count; (4) SMA-12 blood 
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chemictrv including serum bilirubin; (5) routine urine 
examination; (6) 14 by 17 P-A chest x-ray. 

Based on existing knowledge, with the very low 
accumulated exposure of oi'.r workers to VCM, v/e would not 
expect these examinations to provide any data beyond that 
establishing a baseline for subsequent medical history. In 
fact, to date we have found no liver damage or cancer among 
the Shell participants. Although wo have not been onstream 
long enough to have meaningful epidemiological data of our 

own, Shell Chemical is a financial suDioorter of the Manu- 

*■ *'# 

« 

facturing Chemists Association epidemiology study contracted 
to Tabershaw-Cooper Associates and described to you today. 

. n ... .... In to the above actions, wc continue 

efforts to locate and curtail emissions, should they be 
found, throughout our process units and associated loading 
areas. » * 
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With respect to Item 6 in the notice of this hear¬ 
ing, Shell Chemical would favor the route of the regular 
rule-making under Section 6(b) of the Occupational Safety and 
Health Act for a VCM standard as opposed to an Emergency 
Temporary Standard. The rule-making procedure would allow 
the orderly development of data. 

Thank you very much for the opportunity to appear. 

JUDGE MYATT; All right, sir. Shell Chemical 

% 

Company's exhibit will be designated Exhibit Mo. 10. 
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* 

(Whereupon, Exhibit Ho. 10 was 
.. marked for identification and 

was received in evidence.) 

JUDGE HYATT: At this point are there any questions? 

i 

MS. GHOLSTON: Has there been any change in the 
purity of the vinyl chloride that you used at the beginning 
up until now? 

MR. REYNOLDS: No, our standards have always been 
99.9 percent plus purity. 

MS. GHOLSTON: With respect to any o t ther chemical 
that may be involved in your process, are you looking to see 

any other chemical might be a _ause of' cancer? 

*-MR.- REYNOLDS:• As I mentioned earlier, we don't 
•have our own toxicological studies, animal studios, of what's 
going on in our operations. X would say that we would 
support and feel that it would be advisable for the industry 
broadly to support additional studies and wo would be glad 
to participate in that support. 

MS. GHOLSTON: Thank you. 

JUDGE HYATT: Yes, sir? 

MR. ROSE: Mr. Rose from NIOSII. 

Concerning the nev; environmental sampling system 
that you ve gone to to replace the detector tubes, first of 
all, I assume it '3 an environmental sampling as opposed to 
personal sampling? 

MR. REYNOLDS: Xt's both. 
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MR * Pv0SE: It's both. Is. this grab samples that 
are then analyzed in the gas chromatograph or are these — 

MR. REYNOLDS: Well, we have done both studies. We 
feel that the most reliable indication at any point is given 
by the worker-carried apparatus which continuously pumps air 
for the duration of his exposure and collects it in a huge 
bag, and then this bag is taken to the laboratory and 
analyzed and it permits a pretty thorough analysis, it gets 
around the problem of differences owing to wind shift. it 
would be difficult for us to say — we're in an open place —| 
where is the best place or the best five or six places to 
locate a detector. We-just don't know where to put them. 

iMR.'-ROSE: one last question: you said he carries 
a oamplxng bag which collects the eight-hour sample. What's 
the bag made out of, the material, and have you run tests to 
determine the diffusion coefficient or loss through the bag 
material for vinyl chloride monomer? 

MR. KUSNETZ: Yes, the bag is teflon and the tests 
have been done on diffusion, on bag memory, on other loss. 
Essentially, it's a personal sampler which can be run any 
period of time up to eight hours, and, so, you get a true 
breathing zono representative integrated sample of the indi- I 

I 

vidual worker. 

JUDvjE MY ATT: Are there any other questions? 

MR. MAZZOCCIII: Tony Mazzocchi, Oil, Chemical and 
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Atomic Workers. '■ 

«. . .0 

Have your emploveesvinyl employees, ever been 
told of the possible relationship between VCM and cancer? 

HR. REYNOLDS: Yes, they certainly have. As I 
mentioned, last July we mentioned to all thd workers the 
Viola work — of course, the Viola work didn't mention liver 
cancer, but we did warn the people that this was a very great - 
unknown area and we were concerned about the possibility, 
and that's why we called the meeting, to solicit their 
cooperation with us to do some of the personal sampling. 

MR. MAZZOCCHh: My question was: was any specific 
reference made to liver cancer and VCM? 

HR. REYNOLDS: Oh, yes. The day the Wall Street 
Journal article appeared announci j the disclosure by B. F. i 
Goodrich Company, one of our plant managers tacked the cony 
of the Wall Street Journal on the bulletin board so that all ! 
could see it, and the assistant department manager in our 

I 

VCM unit met every shift who came into the plant that day 
and told them of the article and re-emphasized the need for 
precautions. 

HR. MAZZOCCIII: Prior to the Wall Street Journal 

i 

article which appeared, no mention was made of the relation- j 
ship -- possible relationship between liver cancer and VCM? 

HR. REYNOLDS: We suggested there may bo evidence. 

I 

— there was no evidence of liver cancer before the Viola 

^_MFTROPOl IT AN REPORTING SFRVICT, INC. j 
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article, but in animals — weren't there animal tests? — 

I'm sorry, maybe I don't understand your question. 

MR. MAZZOCCIII: I understood the reply, so let me—, 
JUDGE MYATT: Let's go to the next question. 
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please. 

\ 

MR. MAZZOCCIII: Are employees told of the monitor¬ 
ing results by the unit employees monitoring the results 

after the analysis is made? 

»*• *.* * • 

MR. REYNOLDS: Yes. Each employee — the ones who . 

« 

I 

wear the personal monitoring device receives the results 

i 

that he produced during the time that he wore the device. 

i 

j 

■ . mr. MAZZOCCIII: After it goes through analysis, 

then he's .told? 

MR. REYNOLDS: Yes. 

MR. MAZZOCCIII: Does Shell release to the physician 
of the employee's designation the results of the physical 
examinations that you give these employees? 

MR. REYNOLDS: The employees are told the results 
of the physical examinations individually. 

MR. MAZZOCCIII: And you release this information 
to the designated physician if the employee so requests it? 
MR..REYNOLDS: Yes, we have. 

MR. MAZZOCCIII: I have just one other question. 

I'm not quite clear. Was a liver scan given as part of that 

% 

protocol? I might have missed it. 
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’ 1 

MR. KUSNETZ: No, the liver tests were the SMA-12s 


2 

1 

-- were included in the SMA-12s. 

. 


3 

JUDGE HYATT: Yes, sir? 


4 

MR. COTTINE: I'm Bertram Robert Cottine. I'm 


5 

from Health Research Group. 


6 

Mr. Reynolds, you mentioned the MCA epidemiological 


7 

; 

study. Could you indicate to us the cost of that total 

8 

i 

study and the participation of Shell in it in terms of its 

1 

9 

part? In other words, the cost of the total study and your 


10 

contribution. 


11 

MS. GHOLSTON: I object. I don't sec the relevancy 

1 


12 

of the cost to this proceeding. 


13 

• JUDGE HYATT: I agree. I'm sorry, sir, but I'm 


14 

not going to require him to answer the question. That has no 


15 

bearing on the issue before us. 

. 


16 

MR. COTTINE:‘ What is the nature of review of the 

| 

17 

participant companies over the course of that study? What 

1 

i 

18 

type of review committee is established and arc you a 


13 

participant or do you know the participants? 


20 

MR. REYNOLDS: Yes, we are a participant. We know 


21 

the participants. But I think that is a more proper 


22 

question for the MCA. I defer.... 


23 

MR. COTTINE: Your Honor, could we request that lie 

j 

1 

21 

provide us as much information as ho, of his own knowledge, 

% 

I 

» 

i 

25 

knows regarding the conduct of those committees? The 
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j 

protocol review is extremely important to the subsequent 
results in the proceeding. 

JUDGE MYATT: It would seem to me that that's more 
properly directed to MCA. 

MR. COTTINE: Your Honor, as you well know, we 
were not capable of cross-examining this morning by virtue of 
your ruling. 

JUDGE MYATT: Have you made a request of MCA? 

*• .* > 

MR. COTTINE: No, we have not. 

JUDGE MYATT: I "would suggest you da that. 

MR. COTTINE: On August 15th, 1973, vou mentioned 

I 

that you advised your customers of your new working level 
and you briefly stated the rationale. What was the nature of 

j 

your previous communication with your customers and what did 
you advise them regarding the vinyl chloride and polyvinyl 
chloride? 

MR. REYNOLDS: All our previous advice was based 
on the then published standard, which was the OSHA 500 
standard, and the recommended ACGIII 200 standard. 

MR. COTTINE: Did that include any printed material 
of your company regarding those particular-standards? 

MR. REYNOLDS: Material Safety Data Sheets were 
available. I can't say precisely who got what. * 

MR. COTTINE: Have you submitted those particular 
Safety Data Sheets for the record? 
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MR. REYNOLDS: I have submitted our latest Safety 

Data Sheet as part of our record. 

MR. COTTINE: May we respectfully request that you j 

submit the earlier Safety Data Sheets as a part of the recor . 

MS. GHOLSTON: Could I ask Mr. Cottine what the 

purpose of the earlier data sheet would be? 

MR. COTTINE: Yes. We would like to know the , 

comparison between the two different safety.data sheets j 

and the rationale in terms of the health hazard involved. . 

I MS. GHOLSTON: Then could I ask a question of the 


witness? 


The previous data sheet, aid it have any reference . 

• • r f the vinyl chloride or was it based 

to'the carcinogenicity ci unu v~ j 

on the toxicity? 

MR. REYNOLDS: The previous sheets were based on ^ 
the previous information which wan known to me. The- latest ^ 
sheet does specifically mention the Viola study and the j 

potential dangers. ‘ • . . j 

MS. GHOLSTON: Do you have any objection to 

introducing them? 

MR. REYNOLDS: I am willing to introduce our latest 
safety data sheet, and I think I must nay that we should . 

revise even that sheet in the light of the B. F. Goodrich 
results, and, so, I'll introduce the sheet that we have and 
toll you that we’re going to revise it further to more 
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1 

specifically indicate what B.'F. Goodrich has told us today. 

2 

JUDGE MYATT: What is the position of the Solicitor 

3 

in regard to the prior safety sheet? 

4 

MS. GIIOLSTON: As far as we're concerned, it would 

5 

be information, but he's indicated that as fa*r as a carcino- 

# 

6 

gistic, it has no bearing. However, for our purposes, we 

7 

might like to loo): at it. 

8 

So, unless you have a specific objection to intro- 

9 

duciny it -- and I don't think you stated one — 

10 

MR. REYNOLDS: I'll have to reply to you in writing 

i 

11 

• 1 
on that subject, if you please. I don't know what our avail¬ 

13 

ability is. 

13 

*_'• MS. GIIOLSTON: That's fine. I don't know about Mr.' 1 

1 

14 

i 

Cottine. 

15 

MR. COTTINE : I would request. Your Honor, to have 

1G 

it submitted, but if you do it voluntarily.... 

17 

I have one further question. Now, you have 

18 

already the August 15th, 1973, advice as part of the record; 

19 

that is correct? 

20 

MR. REYNOLDS: Yes. 

21 

MR. COTTINE: Will you be submitting as a part of 

22 

the record any subsequent revisions? 

23 

MR. REYNOLDS: Would you please say your question 

21 

again? 

25 

MR. COTTIME: You noted that after the H. F. 
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> 

Goodrich testimony of this afternoon that you would probably 
be revising the August 15th, *73, letter to your customers. 

Are you submitting that revision? 

MR. REYNOLDS: If that would be of interest to the 
group hero, we would. I think we feel compelled to do so. 

MR. COTTINE: Thank you. 

JUDGE MYATT: Yes, ma'am? 

MS. 1IRICKO: Andrea Hricko. 

* » 

You said that you monitored from '71 until August 
of '73 (inaudible), and then on August 15th of '73, you 
revised your sheet to your customers describing your new 
working level, why you changed it. I don't understand wnut 
prompted the revision, why you lowered the working level. 

MR. REYNOLDS: I'll try and respond, if -I under¬ 
stand the thing. The thing that prompted us to revise our 
own internal thoughts and notify our customers was a general 
developing concern, much of which was shared by other people 
who participated in the MCA study. We elected, in view of 
this rising concern and uncertainty, to review our standard 
and we went back to the basis, the T ( \^' documentation basis, 
which was set forth in their establishing the lower level of 
200 parts per million TI.V. In examining the background cited 
by that background — in that ACGIII background study, we 
noted that it referred to recommendations in the literature i 
varying all the way from 50 part3 per million to 500, and 
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I 

since v;e didn't know anything further, we elected to take 
the more conservative level, and that's why we decided to 
‘take the 50 level, and that is so stated in our letter which 
is appended to our submission. 

MS. HRICKO: Thank you. 

JUDGE MYATT: Are there any further questions? 

All right, gentlemen. Thank you. 

Our next presentation is going to be rather lengthy, 
so we're going to take a five-minute recess. 

(Whereupon, a short recess was taken.) 

JUDGE MYATT: Let's come to order, please. 

. • c. .... i For the benefit of those who are going to have to 
catch planes or leave for other reasons, we are in the ' i 
process of determining a date which we are going to keep the 
record open. At this moment that date has not been 
established. It will be before this hearing is adjourned, 
and any further submissions which the parties would like to 
be included in tho record, you arc to address to the Occupa¬ 
tional Safety and Health Administration, Room 240, 1726 M 
Street, N. W., Washington, D. C. Zip 20210. 

But again I repeat that before this hearing is 
concluded, we will establish a date to which we arc going to 
keep tliis record open for any additional submissions. 

All right. Tho next group testifying consists of ; 
Mr. Sheldon Samuels, Director of Health, Safety and j 
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. 1233:.t: , 

* 



l 

Environmental Affairs of tho IUD f AFL-CIO. Accompanying him 




2 

will be Dr. Henry Anderson, Mount Sinai School of Medicine, 




3 

Dr. Thomas F. Mancuso, University of Pittsburgh Graduate 




4 

School of Public Health, and Mr. Louis Beliczky, Director of 




5 

Industrial Hygiene, United Rubber, Cork, Linoleum and 

t 



3500 

6 

Plastic Workers, AFL-CIO. 



• 

<n 

M 

«} 

7 

Gentleman, proceed. 



o 

r> 

0 

8 

SHELDON SAMUELS 



ro 

o 

r- 

c> 

N 

9 

MR. SAMUELS: Thank you. 



o 

z 

< 

.1 

>- 

10 

Let me say I have no introductory remarks per se, ^ 



cr 

< 

5 

11 

but I would like to note that if a unique tumor had not been 


' > • 

y 

cr 

< 

v v , . ti 

y 

*c 12 

. involved,-as was noted earlier this week, the effects that 

i 2 

m 

-j 

< 

* 13 

we've been discussing all day would still not be noted end j 


J 

C 

o 

14 

no action taken. It seems that we pay the price each day in 

! 


N 

hi 

15 

lives and lost production for our continual neglect of 



w 

hi 

r> 

16 

systematic research and-case finding. 



z 

u 

> 

<- 

17 

I'd like to introduce Dr. Thomas F. Mancuso, who 



hi 

C t. 

X 

10 

(l 

18 

on February the 1st represented our Department in a meeting 



5 

< 

Z 

£ 

19 

noted earlier by Mr. Rose as a consultant to the•Industrial 

1 

1 

hi 

Z 

V* 

f' 

to 

20 

Union Department, on my left, and on my right, Mr. Louis 



r- 

21 

Belicsky, who is, as you have noted, the Director of 


1 


22 

Industrial Hygiene for tho. United Rubber Workers. Ho. attend¬ 

* 1 



23 

ed that meeting, also, representing his president, Peter 




21 

Bommarito, who is the chairman of the committee on the 




25 

health and safety of workers of the Industrial Union 
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And on my far right is Dr. Henry Anderson, who is 
•a clinical consultant to the Industrial Union Department and,^ 
as has been noted, is on the staff of the Mount Sinai School 
of Medicine. 

Dr. Mancuso will begin for us. 

THOMAS F. MANCUSO, M.D. 

DR. MANCUSO: I'm Thomas F. Mancuso, Research 
Professor of the University of Pittsburgh Graduate School of 
Public Health. 

t 

A new occupational cancer has been identified. 

.. . .The presentation 1 am making is at the request of 

the Industrial Union Department of the AFL--CIO. I prepared . 
the following statement in support of their request for an 
emergency temporary standard to be issued by the Occupational 
Safety and Health Administration. 

It is my considered opinion that appropriate steps 

be taken to provide for immediate protection of the workers 

exposed during the manufacturing processes concerned with 

% 

the polymerization of vinyl, chloride. 

I have also made additional recommendations for 
consideration by the Secretary of Labor. 

The worldwide manufacture of polyvinyl chloride, 
now identified with the association of cancer, brings up a 
tremendous range of human, social, and economical problems. 
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The immediate pressing questibn is whether the cancer 


observed will be confined to the manufacturing process or 
also occur in successive lower grades of exposure in the 
processing and use of vinyl chloride and polyvinyl chloride 
and whether other types of cancer may subsequently be iden¬ 


tified. 


The potential magnitude of the cancer problem. 


however, does not rest on vinyl chloride alone, but, rather, 
on its role as a possible index cancer chemical as an 
indicator to a large group of similarly structured chemicals. ^ 
Should anv of these chemicals prove to be carcinogenic, then 

i 

•the. magnitude of the'ri 3k would extend to an ever widening 

circle of industries, processes, and exposed populations. 

I 

The degree of validity of these various possibilities must be; 
identified and resolved. •%. 

Invariably, whenever a now occupational cancer is 
discovered, it is played clown for fear of alarming the work¬ 
ers and the general public. The motivation may be one of not' 

really knowing the facts. Nevertheless, from past experience 

. 

what happens is that as further work is undertaken and. 
information obtained, the problem gets broaden and broader 
with more implications. I think a more straightforvari 
approach to the workers and the general public is warranted, 
citing the limitations of what wo do not know, clearly 
indicating what the situation is, what efforts arc being 
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developed and carried out to determine the 3cope of the 
problem and to correct it. 

The scientific unknowns. This situation, the 
chance recognition of an occupational cancer by a unique 
combination of circumstances, clearly demonstrates what is 
not known about the carcinogenic potential of thousands of 
industrial chemicals that have been in use for decades and 
further focuses attention on the total absence of a national 
concerted study of occupational cancer in this country. 

The serious national question that is raised and 
not resolved, because it is either too shockina to contem¬ 
plate or because the agencies responsible for the protection 
of the public are reluctant to onen this complex Pandora box, 
is, in essence, that a national study directed at the 
industrial environment might uncover a whole series, a 
succession of occupational cancers, which in turn would 
implicate in the distribution of these chemicals a larger and 
larger portion of the population exposed to the risk of 

i 

cancer. It is my understanding that there never has been any ‘ 

* . i 

legal requirement that the industrial chemicals in the work 
envii nvnont be tested for their cancer-producing effects. 

With thousands of industrial chemicals involved, conserva¬ 
tively estimated at 20,000, the real carcinogenic potential 
of these chemicals acting alone or in combination with each 

• l 

other hn3 never been established. 


MCI KOPOUTAN RliPORTING SOIVICH, INC. 






Further, there are indications th«t previous 
methods of testing industrial chemicals may not have been 
adequate nor sufficiently sensitive nor were all the sub¬ 
stances tested for carcinoqenic effect. At this point I 
should like to make the difference between testing for 
toxicologic effect and for carcinogenic effect, and 
invariably in the past the primary emphasis was relative to 

the toxicological effect. In addition, they were invariably 

»• * « 

tested as a single chemical rather than in combination of 
chemicals used in the work environment. 

The short-term 'laboratory experiments previously 
used and the primary use of ingestion or injection in experi¬ 
ments rather than inhalation exposure, which is the particu¬ 
lar means of exposure to the worker, have definite limita¬ 
tions as accurate assessments of cancer rick to the worker. 

Invariably, the chemicals tested in animal experi¬ 
ments arc at room temperature, yet when these chemicals are 
used in industry, they may be subjected to heat and may 
change their composition or unite with other chemicals in the 
work atmosphere to form new chemicals whose carcinogenic and 
toxicological potentials have not been identified. No one 
really knows the carcinogenic potential of the complex 
occupational environment in the United States. 

In the face of these scientific unknowns, how can 
anyone arbitrarily assume, as has been consistently done in 
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1 

the past, that occupational cancor is a minor problem? Such 


* ; 

| 

2 

arbitrary assumptions in past have been responsible for the 


r 


3 

absence of the necessary investigative studies of the work 



1 

4 

environment by the Federal Government. 



■ 

5 

This is a vicious cycle in which the assumptions 


•r 

■ | 

v> 

• 

6 

preclude the studies, and without the data the assumptions 



m e. 

HP* n 

1 

• © 

7 

remain. If the studies had been done, the original assump- 



B ” 

8 

tions would be found to be grossly false apd the scientific 



1 

o 

N 

o 

9 

misunderstanding that has been maintained over the years 



1 

c: 

10 

would be reversed. 


• 

2 

■ 

11 

At present the attention is now focused on the 

» 



■ < • 

• ; ' ' >- 

_ w 

- 12 . 

vinyl chloride process and undoubtedly a concerted effort 



ii j 

■ 

■ ,-t 7 . 

WK < ■ ■ 

-J 

13 

will be undertaken and must be undertaken. The question I 


A 

o 

j§ ® 

fR N 

14 

am raising is: must the industrial population and the 



1 1 

SUITE 

15 

general public wait until each particular cancer is identi- 



1 

— D 

2 

16 

fied by accident or is forcibly brought to our attention in 



■ 

£ “ 

17 

some other means before a concerted effort is undertaken to 



CL 

i 

V) 

_ Q 

n > 

18 

determine the magnitude of the problem, its cause, and 


■ 

u 

19 

control? It would be more appropriate, in my opinion, to 


1 

1 

20 

utilize this observation of occupational cancer to focus 


1 

21 

attention on the need for a national study by the Center for 


1 

22 

Communicable Disease — the Center for Disease Control, 

f. ■ 

1 

23 

HIOS1I, and the National Cancer Institute, and all other 


1 

24 

agencies in a concerted effort: directed at all suspected 


1 

25 

carcinogenic chemicals in the work environment. In addition, * 


1 


METROPOLITAN REPORTING 5CRVICT:, INC. 


Uh 


. 

( 









S75 NEW HAMPSHIRE AVENUE, SUITE 210 9 LANGLEY PARK, MARYLAND 20783 o (301) 433 - S600 


1 


2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 


13 


14 

15 

16 


o.VOl/ j 

129 . 

the development of an industrial epidemiological cancer 
“ *» 
surveillance recognition system for this purpose is required. ' 

Duration of employment and latent period. The 
implications t.hrouqhout this testimony -- the implications of 
the statement that all men who died of angiosarcoma had at 
least fifteen to sixteen years of exposure in the manufactur- 1 

I 

ing of polyvinyl chloride should bo critically assessed. No 
one knows at this early stage what combination of length of j 
exposure, concentration or contact with the polyvinyl chloride 
process will cause the specific angiosarcoma. 

In occupational cancer, the ritual exposure in 
terms of length of employment may be very small. It is the 
latent period, that is, the interval period between each 
exposure and the development of the cancer, that may take 
many years. In essence, no one knows for the four cases of 
angiosarcoma if the induction of cancer to this type of 


. 17 

18 
19 


20 


carcinogenic agent requires relatively few' years of exposure 
and a further latent period of twelve years or more or 
whether the induction does require fifteen years of exposure. 

In my opinion, based on other occupational cancers, 


21 


22 

23 

21 

25 


f 


it is most unlikely that the carcinogenic dose would require 
fifteen years of exposure. The relatively young ages of the 
four cases of angiosarcoma, 37, 43, 50, and 55, and the rapid 
progression of the cancer once it is identified clinically, 
six months to three years, indicates a strong carcinogenic 
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agent .and/or in conjunction with come other harmful chemical 

■ m * 

agent. 

Industrial causes for cirrhosis of the liver. The 
observation among another group of four workers in this 
small employment grouo of cirrhosis of the liver, non¬ 
alcoholic, confirmed bv eminent pathologists, is very 
important as another manifestation of occupational disease 
for those exposed to polyvinyl chloride processes. 

The significance of these cases of cirrhosis of 
the liver is to make the medical profession and the general 
public more aware that there arc industrial causes for 
•cirrhosis. This observation should further serve to under¬ 
score the need for a large scale study to uncover other 
industrial causes of cirrhosis. The question is, however, 
how many cases of cirrhosis of the liver due to vinyl 
chloride processes and other industrial chemicals have gone 

unrecognized. • • 

The additional implications of cirrhosis of the 

liver arc the effect on the employability and the lifespan 
of the worker. The normal capacity and function of the 
liver to detoxify chemicals taken into the body are impaired 
by cirrhosis. Consequently, this effect.of cirrhosis would 
severely limit subsequent employability, as well as lessen 
the capacity of the worker to recover from other illnesses 
and diseases which may occur in subsequent; years. 

ONLY COPY AVAILABLE 
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If, in the subsequent review of microscopic slides j 
of cirrhosis of the liver, there is found nn indication in ! 
some areas of the liver of atypical cell changes toward 
malignant formation, then cirrhosis of the liver may be seen • 

i 

specifically as an increased risk in the development of liver, 

t 

! 

cancer for the workers exposed. This does not mean, however, 

■ I 

in any way that all cases of occupational liver cancer would 

I 

require the precursor mechanisms of cirrhosis of the liver or 

I 

' ♦ 

that the two diseases must always be present together. The 

| 

question and objective remains: what is the minimal induc- 

j 

tion dose in terms of duration of employment and concentra- 

! 

. f 

tion of exposure to VC and PVC to incite the development of 
cirrhosis of the liver? 

Possible other health effects. Further, no one 

1 

- I 

knows what other tvpcs of illnesses or other cancers may 

! 

occur. Consequently, the investigations undertaken should 
be all-encompassing and of all systems and organs and not 
confined to angiosarcoma of the liver. The experimental j 

observations of rats exposed to vinyl chloride demonstrated 

i 

cancer of the skin, lung, and bone, and in another study 

i 

angiosarcoma. And now, with the information provided this j 

morning so excellently, the information relates to cancer of 1 

i 

the kidney, and it indicates the. importance of studying other 
systems of the body. 

Although the focus is now on the experimental 
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cancer-causing effect, it is ver^ important to note that 


other pathological changes occur in the brain, degeneration 


c r the nerve cells, of the cerebellum; severe chronic 


hepatitis, besides the cirrhosis; interstitial pneumonia, 


and damage to the kidneys, and it is also possible that 


coronary heart disease or some type of heart disease nay be 


involved. 


Further, the skin tumors frequently developed near 


the ear and submaxillary or the same areas as the salivary 


glands. It was postulated by the original investigators that 


vinyl chloride may enter the salivary gland system. If this 


is subsequently confirmed,•it raises the question whether 


.‘tumors of the parotid gland can also occur, as has been. 


demonstrated in the rubber industry -- and this has been 


confirmed now by the testimony this morning, that cancer o: 


the parotid g.land has been observed in animals. 


These various facets are mentioned primarily to 


broaden the approach undertaken in the evaluation of the 


health risks involved. The present concentrated attention on 


angiosarcoma might inadvertently miss other related health 


problems including other organs and systems.. Similarly, 


negative results from a comprehensive study would bo more 


reassuring than an investigation confined to one organ of the 


body. 


Medical evaluation. The actual and potential 
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1 • 

* • 

health effects identified by clinical and experimental 


2 

observations have clearly established the need for comprehen¬ 


3 

sive medical programs for the protection•of the workers in 


4 

the vinyl chloride and polyvinyl chloride operations. 


5 

• 

The Federal Occupational Health and Safety Act 

1 


O 

S G 

in 

requires that the health of the worker not be adversely 

i 

• 

• 

o 

n 

t 7 

i 

affected during hi^ employment and this, therefore, places 

| 

O 

» 8 

the.responsibility on industry to ensure that no harmful. 

CO 

h 

« y 

1 

effects do occur as a result of exposures to the various 


D 

5 10 

s~ 

chemicals and the work processes involved. 


K* 

< 

* n 

Unless the polyvinyl chloride plant is providing 


cr 

— cl .* ] 9 

>- 

adequate and effective medical examinations, there is really 
i . ! 

i 

iii 

■••• r >3 

i 

no way of determining whether harm is being done until the 

! 

•J 

o 

o 14 

# j 

harm has become a reality. Similarly, unless medical examina- 

i 

W 

iu ir 

H l5 

D 

tions and special tests are provided periodically, occupa¬ 

i 

i 

in 

w 1G 

tional health effects will not be recognised, in particular 

i 

2 

l-l 

1 17 

’ • ! 

those that occur as a result of accumulated exposures or peak 

Ui 

K 

s ifi 

a 

exposures at different points in time or as a result of ! 

i 

3? 

< 

* 19 

1 

changes in the work processes. For vinyl chloride, *the range 

f 

z 

S 20 

o 

! and scope of general and specific tests that should be 

1 

! 

1 

i 

21 

I conducted relative to the specific organs and systems that 

1 

22 

might be affected should be given careful consideration. The 

i 

23 

responsibility for the provision of the tests would rest with 

i 

i 

24 

the industry. 


25 

The recognition of occupational health effects 

i 


i 



.•sv.' HAMPSHIRE ^VSNUS. S'JITS 210 o UANO'-SY PARK. MAHV.AMO 2C7C3 •» (3011 «9 - 3000 


I 

I 

I 

I 

a 



134 


1 

2 

3 

4 

5 
G 


7 


8 


9 

10 

11 

12 

13 


depends upon the physicians and unless they are available to 
see the workers, to hear and know their synrotoms, and provide 
the examinations and special tests, occupational diseases 
will not be identified at their earliest stages nor, 
unfortunately, even at the most advanced stages or at all. 

Arrangements should be made so that all medical 
observations relative to the health status and any changes 
in the status of each worker should be made available to his 
personal physician. Thera must be a certain quality or 
standard of performance relative to the completeness of the 
examinations and the types of tests performed and, therefore, 
the specification of whatever tests are determined should be 
clearly delineated. 


O 

w 


14 

15 
1 G 

17 

18 

19 

20 
21 

22 

23 

21 

25 


It is essential that the basis for linkage of 
medical and environmental data — for the individual plants, 
medical examinations by medical physicians alone without 
accurate and complete records arc not effective. It is 
essential that the basis for the linkage of medical and 
environmental data be established so that correlations with 
environmental exposures and specific work processes and the 
recognition of an occupational illness can be made. When a 
group of workers employed in the same department or work 
process, exposed to the same chemicals, come down with the 
same pattern of symptoms or illnesses, then the essential 
criteria for the recognition of an occupational disease have 
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been met. 


The worker should be informed directly as is required by 
.the Federal Occupational Health and Safety Act of the type 
of harmful effects that may occur with the chemicals he is 
working with, in this instance vinyl chloride and polyvm/1 
chloride, and the most effective ways in which the harmful 
exposures can be controlled and the best ways that ho can 
protect himself. If the worker does not know what kinds of 
illnesses or injurious effects are caused by the ©articular 
chemicals he works with, then he will not be able to 
recognize the occupational illnesses when they do occur. In 
turn, unless the worker tolls his doctor what chemicals and 
materials he has been exposed to, now and in the past, even 
his family doctor will not recognize that the illness or 
disability could be due to his work. The result is that 
occupational harmful effects are not being identified, 

recorded, investigated or corrected. 

Work exposure. Exposure data in terms, of air con¬ 
centrations in the workplace and other means of exposure, 
such as due to contaminated workplace from breaks in- equip¬ 
ment, poor housekeeping, inadequate ventilation, and absence 
of personal protective eauipment, and so forth, are important 
in the ultimate correlation analysis of the degree of 
exposure to polyvinyl chloride and the subsequent health 

effects. 
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Precise data on exposure is required as a basis for 
subsequent resolutions of what health effects occur at 
different levels of exposure and, finally, the exposure data 
determines the nature, type, and comprehensiveness of the 
control measures required. 

The unfortunate lesson learned and demonstrated is that 
environmental monitoring is extremely important for the 
company, the worker, and the public. The dilemma now posed 
in the absence of such precise data is that the information 
the company, government, and scientists need to help resolve 
the risk factor is not available. The burden now falls to 

| 

measurina risk in terms of health effects measured by crude 
exposure levels which, as already described, have, question- . i 
able quantitative validity. 

Problems of the epidemiological study. In refer¬ 
ring to the "rarity" of angiosarcoma, such as twenty-one or 
twenty-eight cases in the U. S. in a specific year recorded 

s 

only on the death certificates, this number should not be j 

misinterpreted as an indication that no problem exists. 

. 

Actually, it is a problem of a latent period and what is 

j 

i 

important is what has not been recorded or recognized. The 
problems, obstacles, and difficulties in the conduct of 

| 

epidemiological studies of industrial cancer are substantial 
indeed. When the study is based solely on death certificates 
and involves a rare type of cancer, the problems of 
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* I 

recognition are made even more difficult. VJhen the cancer is 

confined to a specific histological type, the mathematical ( 

! 

odd 3 against the detection of angiosarcoma by death certi^i- . 

I 

cate alone are tremendous. In essence, the death certificate^ 

I 

alone for the identification of this cancer v;ould most likely 

j 

provide "false negative" findings, and reliance solely on 
death certificates, therefore, would be inappropriate under 
these circumstances. 7vs of now, based upon the four cases oi 
angiosarcoma with the latent period estimated at fifteen 
years minimum, if the death certificates are use3 from the 

• * j 

plants which have been in existence for less than fifteen : 

years, then results, if any, will be further diluted. j 

v - There are a substantial number or basic limitations 

relative to epidemiological studies which I have in the docu-. 

I 

ment submitted for the report. I shall just highlight , 

several of them. One relates to limitations of tire death 

i 

certificates themselves; tire movement of employees to other ^ 

I 

cities; the extent and percentage of autopsies performed in 
the community; the availability of hospitals and pathology 
resources in tire community; the limitations of what is 
recorded on the death certificates — for example, in the 

» 

case of beryllium disease, 74 percent of the individuals who 
wore previously identified as having beryllium disease wore 
not recorded on the death certificate; a death certificate , 
may be completed before tire autopsy is performed, or the 
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1 

r I 

microscopic review completed weeks later with no additional 


2 

supplementation to the death certificate. Consequently, the 

! 

3 

cause of death on the death certificate may not specify the , 

; 

| 

4 

histological diagnosis, and this type of information would 


5 

only be available through successive follow-up searches of 

i 

■ 

6 

pathological reports in hospitals. Workers who died of 


7 

heart disease may also have had cirrhosis or cancer, of the 


8 

liver, but the cirrhosis or cancer of the liver was not 

i 

9 

recognised because no biopsy was done while he was alive nor 

1 

10 

at death. 


11 

And I should like to add parenthetical iv that one 

l 

12 

should be careful in evaluating the heart — questions of 

! 

| 

13 

heart disease because of some previous experimental work. 

t 

» 

i 

14 

•jt is apparent in studying cirrhosis the livei 

i 

i 

15 

and angiosarcoma that many factors are in operation to under¬ 

i 

1G 

estimate what has happened and may be happening. 


17 

For the particular cancer now under consideration , 

i 

18 

I should like to caution that it would bo most unwise to 

1 

; 

i 

1 

19 

confine the recognition of occupational cancer solely to th— 

1 

• 

20 

histological typo angiosarcoma. If other workers who are 

I 

i 

i . 

• v 

21 

exposed to the same work processes of polyvinyl chloride 

i , 
i 

22 

develop the same disease, cancer of the liver, the cancer 

i 

i t 

| if 

23 

should be considered as occupational in origin regardless of 

j 

i | 

21 

the )iistological typo. It must bo remembered that cancer of 

I 

i 

25 

the liver itself is an uncommon type of cancer. 

; [ 
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It is yet possible that other histological types j 
of cancers may develop, as well as other health effects. We | 
do know that in other industrial cancers, for example, lung 
cancers caused by chromate and asbestos, that the histolo- ; 
gical type of lung cancer are not specific, but, rather, may 
be different in workers of the same plant or occupations 
with the same years of employment. 

Recommendations: 1. That the Government, refer- j 

ring to the Center for Disease Control and NIOSH, take the j 
initiative and conduct its own independent extensive study of 
the cancer potential and health risks associated with 
exposure to polyvinyl chloride processes. Further, that the j 
Government should undertake such steps as necessary immedi- j 
ately to apply its resources and expertise in epidemio¬ 
logical investigation and to see); such funds, if necessary, 
to carry out the national study. 

2. That an International Research Committee on j 

Vinyl Chloride and Cancer be organized with representatives 

of other countries. The committee would follow the pattern 

* i 

i 

of the previous similar International Committee established 
for asbestos and cancer which was under the auspices of the 
UICC, the International Union Against Cancer. 

3. That a Government conference of representatives 

t 

I 

of all the federal agencies who are concerned directly or ; 
* 

indirectly with occupational cancer and the study of the • 
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1 industrial environment be convened so that an evaluation can 

2 : be made of the resources and funds appropriated and the 

3 nature and extent of the various programs, efforts, and funds 

4 concerned with the identification and control of occupa- 

5 tional cancer. 

G fourth and final recommendation is that the 

7 incoxnational unions themselves, with whatever systems mav be 

8 provided by the Secretary of Labor — that.the international ' 

9 unions assume as their major objective in conjunction with 

0 the universities and medical centers a concentrated effort to 

11 scudy the cancers which are occurring among members of their ^ 

12 unions, the relationship to particular occuuations, work 

13 processes, chemicals, and industries. The objectives go 
-i i beyond vinyl chloride, to all industrial operations as a 

riindamental approach of case finding of occupational health 
problems. 

Thank you. . 

JUDGE 14 Y ATT : Thank you. 

Ilk. SAMUELS: I'd like to insert in the verbal 

* 

record at this point to complement the testimony of Dr. 

U.mcuso the following statement of the Surgeon General dated 
April 22nd, 1970: "Ho level of exposure to a chemical 
carcinogen should be considered toxicologically insignificant 
for man. For carcinogenic agents a safe level for man cannot [ 
be established by application of our present knowledge. The 
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concept of socially acceptable risk represents a more 
realistic notion." 

In the Occupational Safety and Health Act of 1970 
the concept of socially acceptable risk is expressed in the 
concept of technical feasibility. We caution the Secretary 
to make no decision on any other basis. The past pattern Oi 
making these decisions on the basis of micro-micro economic 
studies is inadequate. 

Mr. Beliczky. 

LOUIS 5. BELICZKY 

MR. BELIZCKY: The — 

MS. . GEDLSTOU: Could I ask — 

'JUDGE MYATT: Mo, not at. this point. 

MS. GIIOLSTON: The reason I v;anted to ask him now 
was not to get so far from the statement that he couldn't... 


JUDGE MYATT: I understand. Mot at this time. 

MR. BELICZKY: I'm Louis S. Bcliczky, Director of 
Industrial Hygiene for the United Rubber Workers Inter— 
n ation a1 Union. 

I am presenting this testimony to the Judge and 
the Secretary for Mr. Peter Pommarito, President of the 
United Rubber Workers International Union. 

Section 6(c)(1) of the Occupational Safety and 
Health.Act of 19/0 instructs•the Secretary to provide an 
emergency temporary standard if he determines, one, that 
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concept of socially acceptable risk represents a more 
realistic notion." 

In the Occupational Safety and Health Act of 1970 
the concept of socially acceptable risk is expressed in the 
concept of technical feasibility. We caution the Secretary 
to make no decision on any other basis. The past pattern of 
making these decisions on the basis of micro-micro economic 
studies is inadequate. -* 

Mr. Beliczky. 

LOUIS S. BELICZKY 

MR. BELIZCKYs The — 

MS. GEDLSTON: Could I ask — 

'JUDGE MYATT: Ho, not at this point. u 
MS. GIIOLSTON: The reason I wanted to ask him nov; 
was not to get so far from the statement that he couldn't... 


JUDGE MYATT: I understand. Not at this time. 

MR. BELICZKY: I'm Louis S. Beliczky, Director of 
Industrial Hygiene for. the United Rubber Workers Inter¬ 
national Union. 

I am presenting this testimony to the Judge and 
the Secretary for Mr. Peter Rommarito, President of the 
United Rubber Wr-kers International Union. 

Section G (c)(1) of the Occupational Safety and 
Health. Act of 1970 instructs-the Secretary to provide an 
emergency temporary standard if he determines, one, that 
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) 

employees are exposed to grave danger from toxic substances 
or agents and, two, that an emergency standard is necessary 
to protect employees from such dancer. 

The Director of the National Institute for Occupa¬ 
tional Safety and Health has declared, in Cleveland on 
February 12th, 1974, that, based on information related to j 
him by the B. F. Goodrich Company and his own investigation, 
the cause of at least four deaths due to angiosarcoma of the , 

I 

liver among former employees of the company's plant must be 
presumed to have an occupational cause* At an earlier meet¬ 
ing on February 1, 1974, he stated that "on the basis of 
medical, epidemiologic, and toxicologic findings thus far, 
it would appear that a new occupational cancer has been dis- j 
covered associated with the polymerization of vinyl chloride J 
in the manufacture of polyvinyl chloride. Vinyl chloride is 

the chief suspect..." . 

Approximately ten corporations and at least 6,500 
production workers, organized by affiliates of the 
Industrial Union Department, arc directly involved in vinyl 
chloride synthesis and its polymerization. 

A task force of NIOSH, industry, and labor 
specialists convened on February 12th by the Director of 

| 

NioGII agreed that the process of vinyl chloride polymenza- ^ 
tion, including the production of vinyl chloride itself, must 
I be presumed to be carcinogenic and that action should be 
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taken for the sake of prudence in the public interest. 

Actually, as the medical literature attached will 
indicate, vinyl chloride has been regarded by responsible 
investigators as highly toxic and probably carcinogenic in j 
man for some time. Industrial practice at the B. F. Goodrich 

I 

plant in Louisville and elsewhere has aimed at achieving j 

one-tenth of the special limit value used by the Occupational 
Safety and Health /administration. Even that level does not 
meet criteria established by the Secretary of Health, 

Education and Welfare for exposure to^a carcinogen. 

Therefore, it is clearly the responsibility of the 
Soeretarv to determine that employees are exposed to grave . 

I 

danger in the polymerization process by which polyvinyl' 
chloride resin is produced. 

Based on information supplied by the B. F. 

Goodrich Company, an investigation of their plant in- 
Louisville, Kentucky, and other information interim work 

j 

practice standards have been transmitted to the company and 

• . • i 

to the Manufacturing Chemists Association. There is no 

indication that all these recommendations.arc being 

universally implemented, no determination that they have . ; 

i 

even been distributed to all plants, and there is no means by 
which employees can participate in or initiate compliance 
with these recommendations. Therefore, an enforceable 
regulation is necessary to ensure that employees are 


I 
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1 I protected from such danger as vinyl chloride and its poly 


merization process. 


3 

Thus, the issuance of an emergency temporary 


4 

standard by the Secretary is imperative. 


5 

Urgent action by the Secretary is necessary. As J 


O 

S 6 

investigation proceeds in other countries and in plants other 


ID 

• 

n 

* 7 

than that in Louisville, we are discovering diseases of the 


o 

n 

e & 

liver that are likely precursors to latent and developing 


r* 

0? 

f' 

« 9 

cancer. Additional deaths from liver cancer are being un¬ 


s 

5 10 

>- 

covered that must be attributed to exposure during the 


tr 
• < 

* u 

production of polyvinyl chloride resin. 


y 

K 

< . .. | 

‘ 12 

• The probability exists that reduction in exposure 


> 

u 

.J 

• o Q 1 

7 . JO 

among diseased workers will reduce the risk of liver cancer 


< 

-J 

0 

O H 

N 

and that the identification of these workers may save their 

1 


2 15 

lives. 


iy 

ID 

u 1G 

The Standards Advisory Committee on Carcinogens 

i 

1 

zy 

7 .- 

ui 

5 17 

i appointed by the Secretary proposed a scheme on August 23rd, 

i 

i 

or 

l 18 

1973, that still represents, in our opinion, the best thrnk- 

! 

j 

ft. 

? 

< 

1 19 

> ing applicable to the control of any carcinogen. We recon- 

1 

1 

? 

Ilf 

/ 

S 20 

| mend that the Secretary accept that report, and it’s attached. 


2) 

! with the following changes appropriate to this situation, 

I 


22 

I these are some of the changes: 


OJ 

The word "purpose." The purpose of this standard 


0.1 

1 is to prevent any worker contact or exposure to vinyl 

! 

1 

1 

1 

*< i 

23 

chloride during its production and polymerisation as detected 

1 



i 

t 
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1 

by the most sensitive, feasible sampling and analytical 

2 

* 

methods available. 

3 

A change in scope and application. This section 

4 

applies to any workplace in which the carcinogen is manufac- 

5 

tured, processed, used, repackaged, released,* handled or 

6 

stored. 

7 

A change in terminology. Eliminate Subsection 1 

8 

and retain the balance of this subsection. 

9 

/mother change in requirements for areas containing 

10 

carcinogens. Eliminate Subsection 1, "or decontaminated" in 

11 

(d), Subsection (2)(ii), "close to the point of exit" in 

12 

(d) (2) (vi) . 

13 

.. Eecaxi.se of the volatility of vinyl chloride, we do 

14 

not believe that the installation of special shower facili¬ 

15 

ties is necessary. Changes to reflect this would be appro¬ 

1G 

priate. The medical requirements of the Advisory Committee 

17 

need to be amended. Our recommendations are those of Dr. 

18 

Anderson, clinical consxxltant to the Industrial Union 

19 

Department, who will make his presentation after this. 

20 

We believe that all of the appx-opriate, specific 

21 

interim recommendations transmitted by NI05II to MCA bo 

22 

included with the recommendations of the Advisory Committee 

23 

on Carcinogens. 

21 

Furthermore, in view of the information supplied 

25 

* 

us by industry representatives on February 12th, .1974, that 
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500 to 3,000 parts per million of vinyl chloride may be 
entrapped in the polyvinyl chloride resin prior to packaging 
and shipment, it is essential that the concentration of vinyl, 
chloride in the resin be reduced to less than 0.01 percent as 
quickly as possible. 

Vjnyl chloride, the monomer of polyvinyl chloride, ; 

i 

is a gas with known anaesthetic effect in high concentrations. 
At. the same high levels it is known to sensitize the hearc 
resulting in fatal arrhythmias. There are at least two 
fatalities in acutely exposed workers reported in the 
literature. Dizziness, headache, disorientation are symptoms 
which may bo the alarm sign for acute overexposure. 

: • The chronic effects of vinyl chloride have been 
studied by Torkelson, etral., on laboratory animals, rats, 
rabbits, guinea pigs, and dogs. The results, published in 
1961, emphasized the effects on the liver and kidney'at 
concentrations of 500, 200, and 100 parts per million. The 
conclusion of that study stated, "Repeated exposure to vinyl 
chloride at concentrations considerably below the level that 
lias been considered safe for human exposure, 500 parts per 
million, lias been shown to have an effect on the liver and 

kidney of laboratory animals." 

It was recommended that daily exposures should be 
limited to 100 parts per^million, although this level would 
not offer •any margin of safety. Industry sources claim that 


icr. iuc. 
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they have been successful in achieveing levels of 50 parts 
per million for many years in accordance with the preferred 
industrial hygiene practice of providing a margin of safety. ' 
The threshold limit value suggested by the ACGIH was maintain¬ 
ed at 500 parts per million until recently When it was 
reduced to 200 parts per million. Five hundred parts per 
million is the current OS1IA standard. 

At this point we wish to commend Dr. Cesarc 
Ilaltoni for his clarifying presentation this morning. -His 
comments certainly affirmed our thinking regarding the 

carcinogenicity of the polyvinyl chloride polymerization 
process. 

Before I conclude, I'd like to enter for the 
record the testimony that was submitted by International 
President Bomnarito on September 11th, 1973, just a portion 
on the testimony regarding a standard for carcinogens, the 
closing of his remarks: "We demand the absolute need of a 
poj.mii. system for the effective implementation of an enforce¬ 
able standard. I must emphasize the Standards Advisory Com¬ 
mittee's reco;nmcnd‘ation: 'A use permit system shall be 
initiated as an integral part of the permanent standard to 
provide for effective regulation of conditions and practices 
concerning carcinogens to enhance the implementation of the 
standard.' 

11. lju: need of a National Registry of exposures 
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NIOSH's assistance in this area is envision-' 


Items I and II as mentioned here arc also strong 

recommendations in Report VII of the ILO's 58th Session 

« 

regarding the "Control and Prevention of Occupational Cancer 
Thank you. 

JUDGE HYATT: For the record, Madam Reporter, Dr. 
Mancuso's statement will be Exhibit No. 11, the combined. : 

j 

statement of Mr. Beliczky and Dr. Anderson will be designated 

as Exhibit No. 12, and the report of the testimony read by 

. 

Mr. Beliczky will be designated Exhibit No. 13 in the record. 


(Whereupon, Exhibits Nos. 11, 12, 
and 13 were marked for identifi¬ 
cation and were received in 
evidence.) 


JUDGE HYATT: All right. Dr. Anderson. 

IIENRY ANDERSON, 14. D. 

DR. ANDERSON: I am Dr. Henry Anderson, Clinical 
Consultant, Industrial Union Department. 

It is necessary that an effective medical, examina¬ 
tion protocol be established rapidly to provide a uniform 
means of initial and continuing surveillance of all workers 
in vinyl chloride and polyvinyl chloride operations. 

It is recommended that a specific set of clinical 

and .laboratory examinations be required periodically for 

* 

every VC and PVC industrial worker. The following protocol 
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1 of minimum medical surveillance requirements was developed in 

2 cooperation with the Mount Sinai School of Medicine, 

3 Environmental Sciences Laboratory. The protocol was enre- 

4 fully designed not to exceed the service capabilities of 

3 local community facilities. It is recognized that there arc 
3 tests which are more specific, but which are not universally 
7 available. It is suggested that where available such tests 

5 would be incorporated by individual examining units. 

! 

n 1 ' 

9 The following protocol is recommended as the 

i 

10 minimum acceptable initial and continuing periodic examina- 

11 tion fox* all VC and PVC operation employees: 

I 

l 

I- j • ‘ ' llo. 1, history. The understanding of the natural 

13 i| evolution of disease associated with VC and PVC production 

i 

M will be aided by systematic, periodic records. Accurate 

> 

13 records will help clai'ify the possible intcrjrclationships of 
lf> the various multiorgan-svstem clinical entities already 

i 

17 • • i 

described in the world literature, such as Raynaud's i 

! phenomenon acroosteolysis, cirrhosis, and other liver 

» 

: 

10 disease, pulmonary fibrosis, thrombocytopenia, and now 

i 

• • 

20 hemangiosarcoma. j 

j 

* 

25 Thus a compx*C:hensive work history covering all 

i 

2?. past and present employment with specific job descriptions 

23 and exposures, a complete medical history covering all organ 

. * | 

21 systems, and all pertinent chemical environmental agents 

25 must be carefully recorded. i 


MLTROPOMTAN REPOSTING SERVICE, INC. 





V • f _ A, 


A standard questionnaire and examination form 
should be developed and its use required so that examinations 

! 

and records will meet a uniform duality. Such a form will 

j 

assist the examining physicians who are not trained occupa¬ 
tional medicine specialists. 


G No. 2, physical examination. Each v;orker should 

i 

! 

7 have a thorough, complete physical examination of all organ 

8 systems and have specific parameters properly recorded on the 

r * • 

| 

9 required examination form. Continuing periodic examinations 

10 i should also be made. 

11 llo. 3, X-ray examination. It is recommended that 

i 

12 each individual have a periodic 14 by 17-inch PA chest X-ray 

! 

•13'll and X-rays of both hands. These should be read by experienced 


].< ! radiologists 


15 Ho. 4, pulmonary function tests. Vital capacity 

h' j and one-second forced expiratory volume measurements should 


17 be recorded. 


18 Blood tests. 7\ complete blood count and platelet 

1!) count should bo done. An automated battery of SMA-type 

20 | determinations of SCOT, SGPT, alkaline phosphatase, LDII, ; 

21 albumin, bilirubin, cholesterol, uric acid, glucose, 13UH, and 
? 2 calcium should bo included. 

2 ;j Urinalysis. Routine screening tests for glucose, 

2 j blood, and protein should be done. . 

or. It is understood that where facilities are readily . 
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available to do more specific tests, they should be incor¬ 
porated so that the examining physician has the best possible 

t 

j 

information available. The examining physician should add 
all available tests he feels would be useful. 

It is recommended that the worker be given this 
protocol of examinations every six months. After the initial' 

i 

history, an interval history can update the record. 

If a test is abnormal, it is recommended it be 
repeated within one month and if the abnormality persists, it 

i 

should be further investigated using additional appropriate 
tests. 

i 

• v. It is recommended that upon individual authorize- 

i 

tion, all company medical records be made available to his 

* . • i 

personal physician. 


15 


1C 


17 

18 

19 

20 
21 

22 

23 

24 j 

25 


It is important that there be a continuity in the 
worker's occupational health record and that the employer be 
required to store an employee's record even after the ter¬ 
mination of his employment. 

The rapid development of medical knowledge and new 
laboratory technology prompts the recommendation that at 
least every three years NIOSII convene an advisory committee 
of qualified medical exports to review the continuing 
applicability of the clinical laboratory tests, examination 
procedures, and X-rays which are the established minimum 
requirements under the OGIIA standard. Acting upon their 
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evaluation and suggestions, rhe Department of Labor would , 
then revise the medical surveillance requirements. This will 
permit the use of the best available newly developed 
techniques, as veil as protect the worker from tests which 
are proven to be no longer of diagnostic value. 

It is anticipated that data gathered from the rapid 
implementation of this examination system, coupled with 
information arriving from ongoing environmental monitoring . 
and epidemiological clinical studies, will help establish > 
and animal studies — will help establish the basis for j 

prevention and control of these occupational health hazards. ; 

j 

JUDGS HYATT: All right. Nov; we'll hear from the | 

'• i 

representative of the Solicitor's Office. 

MS. GIIOLSTON: I have a question for Mr. Mancuso 

excuse me, Dr. Mancuso. 

In the beginning of your testimony you mentioned 

i 

inhalation and ingestion tests, but I believe you distinguish** 
ed between them by saying that one was more similar to the j 

I 

conditions of the worker — - • j 

DR. MANCUSO: Inhalation .is. I was pleased to see . 

I 

in the experiments which are now underway and the studies 
which wore done by Dr. Viola that they did use inhalation 
experiments, but if you will study the' experimental 
literature, however, it's amazing, really, the majority 
the greater percentage of the majority purely for economic 
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reasons, the animals were rarely tested by ingestion, feed¬ 
ing them, and also by injection. Inhalation experiments, of 
course, are much more costly, but the ingestion and the 
injection experiments really do not parallel what the 
worker does. His primarv mode of exposure is inhalation, 
but also by contact through absorption through the skin. 

MS. GJIOLSTON: Thank you. 

JUDGE MVATT: Anything further? 

MS . G110L5T0N : Nothing. 


15 

16 

17 j 


18 

19 . 

20 

21 ii 


JUDGE HYATT: Yes, sir? 

MR. CONNOLLY: I'd like to address th..s question to 


the entire panel — I'm Walter Connolly with the Firestone 


Rubber Company. 

Mr. Mazzocchi, earlier this morning, did not give 
any indication that there were any deaths that resulted in 
the same type of problem that B. F. Goodrich lias come in 
contact with. Does nnvonc on the panel know of anv other 


23 

2-1 


■>r. 


deaths that v/e are not familiar with in the industry that 
would relate to this particular problem? 

MR. SAMUELS: We are now investigating some reports 
that ere, so far, unconfirmed and Dr. Anderson has, in 
" addition t.o that — 

DR. ANDERSON: I believe Dr. Solikoff mentioned 
this morning that he had been- given a personal communication 
from some doctors in England that they do have one additional 
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1 case of angiosarcoma. 


2 HR. CONNOLLY: To your knowledge, there- are none 

3 .in the United States? 

4 DR. ANDERSON: None vet. •» 

5 MR. CONNOLLY: I presume that the unions involved, 

6 not only 00 AN , but the AFL-CIO unions, would have come in 

7 contact with such a problem through workmen's compensation 
o cases. 


MR. SAMUELS: First of all, we have not yet 
completely studied the population risk, so the fact that wo 
have not yet had brought to our attention cases doesn't mean 
anything. The state of workmen's compensation, as you, I'm j 
sure, know is such that what you don't reveal or have 
revealed through that process is also meaningless for pur¬ 
poses of medical investigation. • • . 

HR. BELICHKY: I'd.like to respond to that question. 
First of all, I think it's a loaded question -- and I know 
why as we11 as you do. 

Secondly, as far as workmen's compensation claims 

• * i 

at the present time related to the production of the poly¬ 
vinyl chloride resin and the relationship to either liver 
disease or to angiosarcoma of the liver probably hasn't j 

entered the minds of too many people because it hasn't been ' 

i 

published as such. So, <n. “refore, any basis for claims or 
comments or getting conclusions regarding workmen’s 
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compensation is certainly not the direction to go at the 
present time. 

MR. CONNOLLY: I have one final question -- 

DR. MANCUSO: Can I add to that question? It's a 
very important question because as far as I'm concerned it 
should be put to rest. Under no circumstances should anyone 
use the workmen's compensation claims as an index of v/hat in 
the world happened to the industrial population. In the 
first place, the worker doesn't even recognize an occupa¬ 
tional disease when he secs one. In the second place, the 
general practitioner doesn't recognize it. Consequently, it 
doesn't.come to a compensation claim. So I would say, even 
in this particular case, which is very difficult, it would - 
be very foolish and unwise to use that as an index. 

MR. CONNOLLY: One final question: as Mr. 

Mazzocchi correctly prognosticated, corporations have testi¬ 
fied that to their knowledge there are no deaths other than 
the ones at the B. F. Goodrich plant. Can any conclusions 
be drawn from the fact that Firestone's facility lias utilized 
this material over the past 27 years and no deaths have 
occurred comparable to the type that B. F. Goodrich has cone 
in contact with that might be relevant to this hearing? 

DR. MANCUSO: You were saying you have a plant 
that's been .in operation for 26 years? 

MR. CONNOLLY: Twenty-seven years utilizing this 
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material. 

DR. MANCUSO: The question would relate to how 
■well the medical records were kept and what kind of medical 
surveillance was done. 

I'd .like to ask you a specific question: one is, 
what kind of continuous environmental or medical surveillance 
system exists in Firestone, and how do you trace all the 
employees, and do you know or docs your company know what 
happens to each individual after he is separated from employ¬ 
ment find what his health effects or what diseases subse- 

0 

quently occur? If you do not know and you have no sur¬ 
veillance system for that purpose, then there's no way for 
you to determine that no deaths have occurred due to this 
particular disease. 



1G 
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MR. CONNOLLY: I think Mr. Eeliczkv can attest to 
the study that we have at the North Carolina Medical School. 
However, since we're not submitting testimony today, I just 
asked: are there any conclusions you can draw from the. fact 
that no deaths have occurred at Firestone that we know of — ^ 

s 

MR. BELICZKY: Since you already mentioned my name, j 

| 

and you mentioned the URW, and you mentioned an occupational 
.v alth program, any conclusions you roach are very, very 
premature. It's unfortunate that you have to talk about 
deaths, because nothing can be done about the poor souls who 
have passed away. Dut I can inform you now that I know of 
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people in your plant that hav'e serious liver disease which 
could eventually lead to death, so I wouldn't embellish 
comments, as you have made, to say that you do not have a 
problem, and t.iat the problem that you do not have is 
related to the fact that you don't have death's. 

So, again, I would be awfully careful when we talk 
about the pcoole who work in your plant and their exposure, • 

because I ve been to that plant. I know the concentration of^ 

• . . I 

some of the exposures in the plant. I know that some of the ' 
people have high concentrations, high enough that they 
became narcotized during and after their exposure. 

So, again, I don't like to have anyone base any 
judgment on the fact that’ you don't have a problem because 
you haven't had a death, .at..the .plant directly related to ' 

angiosarcoma of the liver. I'm sure that death certificates 
have not been properly filled out tordatei " V *. 

I don't want to involve the University of North 
Carolina at this point. 

* - 

MR. CONNOLLY: I thin): Firestone is not overly 

* 

enamoured by any of the results that have emanated from this 
hearing, but we would assume -- 

JUDGE MYATT: Mr. Connolly, I'in going to cut you 
off on that. That is not pertinent to what we're doing, it 
should be fact-finding, and now you're interjecting 
I irestone's situation, but that isn't helping us in this 
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fact-finding situation. You can discuss that with Mr. 
Beliczky at another time. 

MR. CONNOLLY: We're willing to present evidence 
at this hearing, this fact-finding hearing, relative to the 
points that he mentioned — 

JUDGE MYATT: Firestone is listed on here. 

MR. CONNOLLY: I'm talking about later. We're not 
going to testify today. 

I'm asking whether or not the URW or the AFL-CIO 
has testimony they're planning to present relative to the 
Firestone situation. 

- MR. BELICZKY: Not at this time. If 1 would have, 

I would have presented it. 

JUDGE MY ATT: All right. /arc there any other 
questions of these gentlemen? 

Gentlemen, thank you. 

Dr. Jeager, would you have time enough, if we took 
you out of turn, to give your oral presentation? 

All right. We're going to make a modification here 
in an effort to accommodate Prof. Jaeger, who has a flight 
scheduled out of National at 5:15. lie says lie has a brief 
presentation that lie feels lie would like to efivo, and then 
we will get to Dr. V. K. Rowe. 

PROF. JAEGER: My name is Rudolph Jaeger. I live 

% 

in Westwood, Massachusetts. I hold a doctorate, a Doctor of 
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Philosophy in biochemical toxicology. I am a member of the 
faculty of the Harvard School of Public Health. 

My statement is prompted by the earlier ruling 
that questioners -- questions may only be ashed by partici¬ 
pants or their representatives. 

I represent no one but myself. I am an inhalation 
toxicologist and a consumer of plastic products. My deposi¬ 
tion which I have given to Ms. Goodell relates to the 

* • * 


evaporation of a plasticizer from heated polyvinyl chloride 
meat wrapping film. 

While this problem is currently the rubject of a 
1JT.OSH study, the cause of "meat wrappers’ asthma" is not yet 
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known. 

Angiosarcoma in PVC polymerization workers is 
being studied as a result of the association of this occupa¬ 
tion v.’ith the death of four workers and the apparent pre- 
illness conditions of four more persons.. While there appears 
to be little doubt that vinyl chJoride monomer is a 
carcinogen to rats, the human carcinogenic potential of this 

I 

substance or any other substance should not have to be 
evaluated in man. 

I 

The predictive science of experimental toxicology 

i 

has been with us for some time. It is sad that humans had to 
prove Dr. Viola to be correct. 

• While I must caution myself about the danger 
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implicit in nelf-serving statements, I must address myself 


2 

to three areas. First, the possibility exists that poly¬ 


3 

vinyl chloride resin or compounds or similar materials may 


4 

contain an agent admitted to bo carcinogenic; second, the 


5 

possibility exists that polyvinyl chloride or propolymers of 

i 

O 

O n 

s 6 

• 

vinyl chloride by virtue of their use may release substances 

1 7 

o 

n 

known to be carcinogenic; third, the possibility that 


o S 

n 

O 

reactive nolymcric monomers may, like polyvinyl chloride, 

*• • > 

1 

o 

cm g 

Ci 

2 

♦ 

produce cancer in workers exposed to such agents should be 

! 

< 

- 10 
or 

considered. 


* ii 

<r 

It is my contention that we must exonerate of 


l .12 

LJ 

carcinogenic potential all finished polyvinyl chloride 


• f 13 

materials available to the consumer. This must be done 


© 

P 14 

• CM 

immediately and with a zeal consistent with our concern for 

. 


ItJ 

t 15 

D 

w 

the public health. All workers at each stage of PVC process¬ 


w 16 

D 

Z 

111 

ing must be similarly protected. 


< 17 

LI ^ 

or 

With respect to the possibility that PVC use or 


t. it; 

a 

5 

disposal may result in the release of a carcinogen, research 


l 19 

tu 

z 

m this area should be intensified. The possible pyrolytic ■ 


f? 20 ! 

to 

h 

evolution of vinyl chloride from PVC materials must be 


21 

determined. Examples of this arc large-scale municipal 


22 

incineration of plastic;; and the cutting of polyvinyl 


23 

chloride meat wrapping film with an electrically heated hot 


21 

wire. 


25 

Lastly, the possible carcinogenic hazard of other ! 






1 




plastic monomers cannot be laid aside. For instance. 


vinylidene chloride is a more potent pathotoxin than vinyl 


chloride, both acutely and chronically. It is used in the 


manufacture of vinyl chlaride-vinvlidene chloride propolyners. 


However, there does not currently exist, to*my knowledge, 


published lawful TLV for this agent, much loss an assessment 


of its carcinogenicity. 


In conclusion, I don't wish to be identified as an 


alarmist; rather, I wou.1 d close on the words of c. famous 


scientist who was askea his thoughts when he observed an 


interesting phenomenon, "I didn't think, 'l investigated." 


JUDGE MYATT': Are there any questions of Prof. 


Jeager? 


Thank you, sir. 


All right, Dr. Howe, if you will. 


DR. V. K. ROWE 


DR. ROWE: Your Honor, I am V. K. Rowe of the Dow 


Chemical Company. Currently I am a research scientist 


concerned with the over-all, broad aspects of Dow's health 


and environmental research. Prior to being named to this 


post in lato 1973, I was director of our toxicology labora¬ 


tory and industrial hygiene research. 


I shall summarize for the record the following: 


(1) scope of the vinyl chloride industry; (2) the basic 


toxicological information; (3) the health parameters studied 


M*:T.VOPOt IT/- N PM’Ol.'Tli jO SM’VICI:, irJC. 







G7C NEW HAMPSHIRE AVENUE. SUITE 21C o LANGLEY PARK. MARYLAND Z0733 o (’01) <39. 5S0' 


1 


in vinyl chloride workers; (4) our industrial hygiene 
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experience in all of our plants; (5) analytical and monitor- 
ing procedures; (6) items found effective in maintaining safe ! 
operations; and finally, (7), some suggestions for the 
future. 

I believe it will be apparent that the industry 
learning curve for vinyl chloride is advancing. 

1. The scope of the vinyl chloride industry. Dow 
Chemical USA began producing vinyl chloride monomer on a very 
limited scale in Midland Michigan, in 1939 and production 
remained relativelv low throughout the war period. In 1946 
production of vinyl chloride began in our Texas division at 
Freeport, Texas. Capacity was expanded at this location 
through 1956. 

In 1958 our second monomer* plant was brought on 
stream at Plaquemine, Louisiana, and a third was added in 
1969 at our Oyster Creek Division. 

In 1952 Dow was one of seven U.. S. producers of 
vinyl chloride monomer as reported in the first U. S. Tariff 
Commission report on vinyl chloride. Today there are ten 
producers of vinyl chloride monomer, Dow being one of the 
large merchant suppliers. In addition to producing monomer, 
Dow operates a small polymerization plant. 

The quantity of vinyl chloride produced in the 
U. s. has grown quite rapidly. Production increased fx*om 
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approximately 321 million pounds in 1952 to a billion pounds 

.4 


® 2 

in 1960, two billion in 1965, four billion in 1970, to an 

1 

S 3 

estimated 5.3 billion in 1973. This monomer growth rate 

1 

i 

4 

illustrates the high demand for the plastics produced from 

1 

5 

vinyl chloride -- and I have a table which r shall not road 

1 

| 

1 * S 6 

into the record giving you this kind of data. It will be in 

1 

« 

n 

■ 7 

■ 

my submission. 


H 

«• 8 

Vinyl chloride in the second largest volume monomer 

i 

I 9 

Cl 

produced in the United States. There are two commercial j 

■ J 10 

n o* 

processes, which have been discussed and in the interest of ! i 

® > 

:• n 

■ £ 

brevity since they are already read into the record, I will • 

1 in 

n 

avoid discussing them; 


■ . 1 13" 

jK j 

However, I would like to point out that the 


o 

O 

1 HI «M 

principal process used by Dow is the one which involves the 


H w u 

■ t 15 

u 

in 

thermal dchydroha.logenation of ethylene dichloride. 


m u ig 

1 

Vinyl chloride is one of the purest organic com- 


$ 17 

H Id** 

pounds produced commercially. A typical analysis of vinyl 


■ 

■ i 18 

CL 

>* 

chloxide produced by Dow shows less than 20 parts per million 


■ l J9 

H u 

of total organic impurities. Those trace impurities are 


K 20 i 

■■ 

Ik r " 

acetylene, 1,3—butadiene, methyl chloride, and vinyl 


■ 2) 

acetylene. 


1 22 

Nearly all the vinyl chloride monomer shipped by 


a 23 

Dow is uninhibited; however, a small amount is inhibited with 


1 

21 

25 to 75 parts per million phenol. The phenol is subse— 


| 25 

quantly removed by the use of a caustic wash. 
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,1 wish to emphasize the' diversity of plant and process 
operations in producing and using vinyl chloride. Commercial^ 

l 

plants for producing vinyl chloride range in capacity fiom 
modest size up to several hundred million pounds. Some Oj. 

i 

these plants are new, some are fifteen to twenty years old. : 

There are three distinctly different polymerization . 

I 

i 

processes which have also been described previously, suspen- ; 


oo 


23 

21 

25 


sion, emulsion, and built processes. 

I will cite many of our plant practices, but 
strongly recommend that OSHA recognize the diversity of 
monomer manufacturing and polymerization operations when 
they consider the establishment of a workplace standard or 
standards. 'Other producers and processors will have 
different types of jobs, different equipment, and different 
engineering, monitoring, and procedural approaches. Dow 
strongly believes that a standard should emphasize in objec¬ 
tive terms what 5.s to be accomplished so that a number of 
engineering and procedural approaches may be employed under 
the standard depending on the particular plant situation. 

The toxicology of vinyl chloride. Earliest 
studies on vinyl chloride were limited to acute exposures, 
as typical of the toxicity studios of the day. These 
observations led to its consideration even as a surgical 
anesthetic. Generally, these studios showed vinyl chloride j 

• t 

to be low in acute toxicity, to be anesthetic in action, and. 
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to have little capacity to cause liver injury from exposures 
of a few hours. Mastromateo, et al., 1960, and Lester, ct 
al., 1963, reported on acute exposures of animals and humans.^ 
With respect to humans, they reported very little 

I 

effect until exposure concentrations approached 10,000 parts 
per million when dizziness was reported after five minutes of 
exposure. In animal work, no.deaths occurred in rats 
exoosed for a half to two hours to 100,000.parts per million 

i 

and exposures to 150,000 tc 200,000 parts per million for a j 
half to tv 7 o hours caused anesthetic deaths, as did higher 
concentrations for shorter periods of time. 

•„. I have also a table entitled "Acute Inhalation of 

! 

Toxicity for Vinyl Chloride," which I will not attempt to 
read in as it is a part of the record. 

In the exposures to high levels of animals, lung 
congestion and edema were present after 42 minutes of 
exposure to 150,000 parts per million, but according to 
Lester, Greenberg liver and kidney injury were not apparent, j 
Since 1962, numerous non-U. S. articles on vinyl 
chloride have appeared, particularly in the Russian 
literature. Several of these studies involved acute 
exposures and the observed effects were generally subtle 

v 

changes, i am well-aware, however, that there are reports 
that indicate low concentrations having caused a variety of 
changes. I would like to add here that these changes need 
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to be evaluated, the report needs to be evaluated because 
there is no data that I have to permit me to evaluate the 
quality of the work that was done. 

The chronic tonicity of vinyl chloride has been 
studied by several investigators. Torkelson, Oyen, and 
Rowe, 1961, reported their results, and these again have 
been read into the record several times today, so I will only, 
briefly comment that we had very minimal effects -- slight 

j 

effects at 200 parts per million, very little at 100 — as a 

matter of fact, it consisted of slight liver and weight 

"increases in rats, with no effect on dogs, guinea pigs or 

rabbits exposed six months, seven hours a day, to 100 parts 

per million, and v?e detected no changes whatsoever in any of . 

I 

the four species after six months of exposure to 50 parts per, 


million 


We concluded that the exposure should be limited 


to less than 100 parts per million with a time—weighced 
average not to exceed 50 parts per million. 

And again, as pointed out previously, Lester, 
Greenberg, and Adams took exception to the conclusions of 
Torkelson, et al., and recommended 500 as a time-weighted 
average exposure. They cited for their reasons one table 
entitled "Result of Repeated Seven-Hour Exposure of Male and 

Female Rats to Vinyl Chloride." They exposed these animals 

% 

to 50,000.parts per million for 19 days and observed in- 
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coordination, normal hematology, increase liver weight, 

I 

normal groan pathology, slight liver histopathology. And at 
20,000 parts ner million for 90 days they had normal 
hematology, increased liver v;eight, normal gross pathology, 
slight liver histopathology, which was considered to be 
within normal limits. 

because of these conflicting reports, the TLV 
Committee of the ACGIH in 19G3 chose to change their TLV from 
500 ppm as a maximum time-weighted average for industrial 
exposure to 500 ppm as a ceiling value.. 

because of the report of acroosteolysis in humans, 

Prof. Viola of the Regina Elcva Institute for Cancer Research 

* ! 

in Rome, Italy, attempted to produce the disease in animals, 

i 

and the results of his work have also been read in, so I 

won’t take the time to do it. 

The report by V^olii, ct al., is apparently-the 

eeirliest and oiily publication in which carcinogenic activity 

has been ascribed to vinyl chloride — that is, up until the 

report we heard this morning. Although there are possible 

* 

deficiencies in Viola's study, such as the quality of the 
vinyl chloride sample used in the study, the presence of 
food and bedding in the exposure chamber, and the excessive 

| 

exposure concentration used, the report nevertheless gave 

rise to serious concern and resulted in the initiation of 

% • • • 
additional- animal studies and epidemiological studies which 
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arc currently underway and which were described by the 
Manufacturing Chemists Association in testimony this morning. , 
In summary, we could say that the acute effects j 

from short-term exposure occur at high environmental concen- : 

i 

I 

trations; chronic or long-term effects occur at moderate con-j 
centrations. The most sensitive toxicological response j 

observed to date is the effect upon the liver. The central 
nervous system effect in human beings is related to concen- 
tration, and here, again, the tests involved will dietc^e 
what that level is. 

We are submitting in triplicate we are submit- ^ 
ting triplicate copies of the tcxrcologi.cal literature on 
-vinvl chloride for OSHA reference, and this is Appendix 1 of j 
my testimony which you have. 

! 

Nov; to the health parameters studied in our workers. 

i 

Dow is cooperating with the Manufacturing Chemists Associa- , 

| 

I 

tion which has retained Tabershaw-Cooper Associates to do an 

l 

industry-wide study of the health of workers exposed to vinyl j 
chloride. Currently, we have approximately 320 employees in 

j 

vinyl chloride operations. We have submitted to 'labor shav/- 

I 

Cooper employee records covering 916 personnel who have been 
involved in vinyl chloride operations over the years. This ^ 

study is incomplete and will be reported at the appropriate 

. 

time. However, wc can make the following preliminary 
comments on the health parameters of Dow vinyl chloride j 
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■ 

workers. ‘ '* 

VI 

2 

■ 

Preliminary data from Dow manufacturing units 

I 3 

reveal no deaths due to cancer of the liver. 

1 

Preliminary data likewise reveal no deaths due to 

5 

S ■ 

cirrhosis of the liver, and we have had no cases of aero- ; 

■ g r 

■ s 6 

• 

osteolysis. 

A o 

1 7 

At the present time, we are unaware of any living 

» 8 
W tc 

employee who has been exposed tr 0. chloride suffering 

' ’* i 

P 8 9 

• o 

VL 

from cancer of the liver. Uk . wo know of no case of | 

m 

■ u 

! ■ R! 

< 

j cirrhosis of the liver in employees exposed to vinyl chloride! 

■ ■ «• . 11 

a 5 

However, this information is incomplete and it is being j 

a 10 
• I'J 

subjected at the present time to critical research. 

■ 

• A • i 13 

™ -J 

1 

.- Preliminary studies in two major manufacturing 

J 1 

0 

■ c> 1 1 

! g; tj 

locations with the longest history of vinyl chloride produc- ! 

• bf 

t 15 

Z) 

M 40 

tion reveal no increase in abnormal liver function tests ! 

1 16 

■ 

U 

above that exported in a similar unopposed population. 

■ \ 17 

■ 

B K 

C. G. Kramer, M. D., and J. p. Mutchler published 

s is 

(1 

H 

in the American Industrial Hygiene Association Journal in' 

ft J 10 

u 

z 

1972 a study of vinyl chloride workers in one location. Find- 

■ g 20 

1 

ings suggest that rone a ted exposure to vinyl chloride at j 

21 

g 

time-weighted average levels of 300 parts per million or 

■ ;>2 

above for a working lifetime together with a very low level 

| * 23 

of vinylidone chloride may result in slight changes in 

• • 2 ‘‘ 

certain physiological and clinical laboratory parameters. 

■ 25 

| 

The possibility of some impairment of liver function must bo 


MUKOPOtiTAu srs-rw.'Nc, sruvi.-F iwc 











7675 NEW HAMPSHIRE (AVENUE, SUITE 210 O LANGLEY PARK, MARYLAND 20733 * (301) «39 . SG00 


1 

2 

3 

4 

5 

6 
7 
« 

9 

10 
]} 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

22 

23 

24 

Vj 

* 





«Jf. \j iv 

170 

considered even though no overt clinical disease was evident 
in any of the individuals studied. This study showed a 
definite dose-response correlation between the intensity of 
exposure and the deviation from normal values. 

Vie will continue to cooperate with the Mnnufactur- 
ing Chemists Association in the Tabershaw-Cooper studies. 
Additional in-depth studies will be continued within the 
various manufacturing units of the company and will be 
reported upon when completed. 

Industrial hygiene measurement of vinyl chloride 
I 

in workplace air. Dow has monitored the workplace environ¬ 
ment by a variety of techniques, including: (A.) continuous 
I monitoring of representative or selected workplace area's by 
combustion-conductivity analyzer; (B) "grab" samples of 
i workplace air collected in impervious plastic bags or acti¬ 
vated carbon "slugs"; analysis of such samples is now by gas 
chromatography, but years ago analysis.was by determination 
cf total chloride or by infrared spectroscopy. (C) per¬ 
sonnel monitors based on absorption oh activated carbon 
slugs, follov;cd by gas chromatographic analysis. 

Our monomer plant No. 1 started operation in 1946. 
Historically, spot sampling was conducted. Loading of tank 
cars, collection of samples for product assay and distilla¬ 
tion operations were the only tasks which needed attention 
in the early operation of this plant. 
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In 1972 an extensive industrial hygiene survey was 
conducted. Multiple grab samples were collected in imper¬ 
vious plastic bags and analyzed by gas chromatography. The , 

i 

four control operator classifications had time-weighted 

| 

average values between .2 and 1.3 parts per million. Mainte- 

t 

nance employees had tine-weighted average values of 1.7 *ts 
per million and the supervisory employees had a TW7i. of 1.3 | 

parts per million. The loading operations had a TWA value of 

. 

I 

45 parts per million and the laboratory employees who collect 


10 It samples from storage tanks had a TV'A Of 14 parts per million. 


• 11 


Personnel monitoring is presently being carried out 


12 [ on a systematic and periodic basis in this production unit. 


13. 

M 

15 

10 

17 

1ft 

19 | 
11 

20 • j 

21 

22 

23 

21 
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In 1973 all TWA values were below 10 parts per million except \ 

t 

for the laboratory employees who had TWA exposures of up to . 
30 parts per million, a level well below our industrial 

I 

hygiene guideline of 50 parts per million. 


Monomer Plant Ho. 2 started operation in 1958. 
Limited surveys were conducted in 1955 and revealed time- 
weighted averages ranging from 9 to 60 parts per million. 7\n 


in-depth survey was carried out in 1973. All TWA values were 
below ten except for the laboratory employees. Their values 
were between ten and fifteen parts per million. 

Monomer Plant 3 began operation in 1969. In a 
1973 personnel monitoring study, TWA values ranged from less 
than one part per million to ten parts per million. 


#’* • 





'S7S NE* HAMPSHIRE AVENUE. SUITE HO « LANGLEY PARK. MARYUAXO 20703 O (30!) <39 - 5CC0 


')■■■, ‘ 1 7 

../1. Ji. J 


Our Polymer Plant No. 1 was operated from 1946 to 
1972. Between 1950 and 1959 several industrial hygiene 
surveys were conducted. A number of job classifications, 
polymerizer operators, drier operators, monomer still oper¬ 
ators, and monomer transfer operators, had workplace 
environmental levels ranging from 50 to 385 parts nor million^ 
vinyl chloride. After installation of a continuous analyzer 
for the workplace air in 1959, improvements were achieved. 

Vinyl chloride TWA values ranged from 25 to 85 during the 

I 

| period of 1960 to 1967. , 

i 

Our present polymerization plant, Polymer Plant No. 
2, began operation in 1953. Historically the TWA values have 
been decreased over this period of time. In the early 
history, TWA values of 105 to 240 parts per million were 
observed. During *73 similar values for vinyl chloride in 
the air were in the one to twenty-five parts per million 


17 range 


We emphasize that there is some variation in TWA 


# i 

19 | values from day to day for a given typo of operation. For 

20.! example, operators involved in pumping reactors showed values; 

! 

21 ranging from 1 to 34 parts per million. Similarly, three 
2 ? operators involved in loading operations had TWA values 
2 3 ranging from 8 to 31 parts per million. We encourage rccocjni- 

2 j tion that such variations will occur in normal day to day ; 

j . i 

or operations, involving transfer or monomer. ; 
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We are including report? on a number of our 


industrial hygiene monitoring studies as written supplements 
to this statement and they arc labeled Appendix 2. 

In summary, the industrial hygiene date shows that 
levels of exposure belov; 50 parts per million are obtainable 
in both producer and user plants of vinyl chloride. It must 
be noted, however, that v/ith the older plants the achievement 
of such goals may be difficult and in all probability will 
require modifications that will take time to accomplish. 

Safety in the vinyl chloride industry. The opera¬ 
tion of a safe plant .ii volving the handling of toxic, 
hazardous materials-revolves around a number of factors: 

1. Establishment of safe, practical, allowable 
environmental levels. 

2 . Implementing appropriate engineering and opera¬ 
ting procedures to achieve or better these levels. 

3. Providing analytical monitoring capability to 


19 

II 

Z 

,*c 20 

ft 

21 



insure the environment is maintained below the established 

levels and to detect excursions above such levels. 

• » 

. , , , 1 

4. Initiating appropriate corrective action when 

i 

, , , i 

brcnxaowns occur and guideline environmental levels are 
exceeded. 

Developing and supporting an appropriate medical 
surveillance program. 

Dow lias a safety philosophy that the safety of our ! 

i 
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1 

I 

employees, our customers, and our neighbors is of prime and 


L 

2 

utmost imoortar.ee. This safety philosophy permeates our 


1 3 

•operations. To achieve our general safety goals for vinyl 


i 

chloride operations and to achieve a goal that industrial 

i 

, 5 

exposure to vinyl chloride should be kept below 50 ppm on ji 

g .1 

' S 6 : 

time-weighted average, we have implemented the following 

I 

' s 

( * 7 

o 

design and engineering princip3.es for vinyl chloride opera- . 

i 

n 

0 S 

tions : ! 


I ° 

S 9 

O 

1. Processing systems are closed with no open 


5 ,o 

#*• 1 

vessel operation. ! 

» 1 

M u 1 

; »' 

. y • i 

Current buildings where vinyl chloride is manufac- 

1 

; 

.... * 19 | 

> * ' 

I 

tured r polymerised are open to the atmosphere or-have 

« 

i is 

• ; 

ventilation to minimize concentration build-ups. 


J 

© 

o M 

3. Engineering design emphasizes reasonable 


w , r 

E> 

process automation and reasonable remote operation in order 


10 

w 16 

to minimize personnel exposure. 


z 

W 

5 17 

' 

Vent exhaust systems arc selectively located to 


U 

i « 

5 18 

C. 

minimize the possibility of personnel expor.uie. 

: 

>: 

< 

1 10 

U 

And the number and quantity of samples for control 


7 

E 20 

P 

| analyses are minimized. 

i 


21 

Careful application of the above principles has led 

22 

essentially to the attainment of our goal of TWA values of 

i 

23 

less than 50 parts per million in our operations. 


24 

Wc believe that good operating procedure must bo 

» 

l 

i 

i 1 

25 

tailored to each specific plant, that plant size and the 

• 

1 

» 

l 

. 

i 

• 
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nature of the process and the plant location all will 


influence the exact procedures to be carried out. I will 
mention a few of the more important operating procedures and 
techniques involved in one of our monomer production plants 
to illustrate the complexity of good plant operation. 

1. Employees are familiarized with emergency pro¬ 
cedures and signals. For example, wind directional signals, 
horn emergency calls, and evacuation routes. 

2. Collection of analytical samples of vinyl 
chloride from storage hanks involves a closed-loop sampling 
system in order to return vinyl chloride-to the process 
rather than venting vapor in the workplace environment. 
Laboratory samples of vinyl chloride are handled in hoods and 
sample cylinders are grounded when discharged. On-line gas 
chromatography is being used extensively to monitor product 
purity and process operation. This has reduced markedly the 
number of manual sample collections required, and this has 
occurred over the last few years. 

Specially designed vapor equalizing lines connected 
back to the storage tan): are employed in the loading of: tank 


cars. 


4. Environmental monitoring of air is being con¬ 
ducted by a number of techniques. Gas detector alarms are 
located throughout the plant at a number of strategic loca¬ 
tion' to warn of any flammable, concentrations. Portable 
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detector instruments are available for checking plant areas 
or process equipment prior to non-routine operations and pro- ' 

. t 

cedures. Air quality surveys v/ere conducted in Monomer Plant 

! 

No. 1 in 1971 and in the first quarter of 1974. a continuous 

« 

analyzer system for twelve strategic locations in the plant 

I 

will be installed. This will provide ccntinous background 
information and provide instantaneous signals for any un- j 
usually high concentrations that night occur due to leaks, 
spills or other non-routine situations. 

In our polymerization operations we have not had 

problems of worker illness from the cleaning of polymeriza- ; 

i 

tion vessels. We utilize high pressure water jets after each 

i 

polymerization reaction to prevent polymer build-up. Our 

i 

I 

emulsion polymerization kettles require manual clean-out I 

every two or three months. After water cleaning of the ! 

■ 

vessel, all lines are blanked to prevent any material from 
entering the vessel and the atmosphere is tested for oxygen ' 
supply and a continuous vinyl chloride monitoring probe is 
put into the vessel. Concentrations must be below 50 parts ' 
per million prior to vessel entry. Air purge is maintained 
on the vessel during the cleaning operation. 

Analytical methodology. Four methods are available 
for environmental monitoring of air for the presence- of j 

vinyl chloride: (1) conbuation-conductivity, gas chroma¬ 
tography, infrared spectrophotometry, and flame ionization 
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spectrophotometry. 

»* 

Gas chromatography is very specific, but requires 

» 

about ten minutes per sample. Flame ionization detectors 

i 

have no specificity-responding to all carbon-carton or carbon- 
hydrogen bonds, but are portable and the measurement is 

; 

instantaneous. The combustion-conductivity method responds 
to any material which burns to produce ions. It responds 

i 

rapidly. Infrared analyzers arc very specific, respond 

I 

quickly, and are portable. All of these techniques have 

i 

adequate sensitivity, detecting concentrations of as lov; as 

* j 

one part per million. ' ; 

• : ■ : : Personnel monitoring xs achieved through the use of 

absorption tubes filled v/ith activated carbon. The absorbed 
chlorinated hydrocarbons are determined by gas chromatography 
after thermal release or extraction by carbon disulfide. 

i 

i 

At Dow most of our environmental monitoring has 

i 

• | 

• i 

been with combustion-conductivity analyzers. V?e have used 

i 

. 

these analyzers for continuous monitoring since 1S59 with 

- • l 

i 

excellent results. 

% • 

* i 

7md now for recommendations for government- ; 

• J 

i 

industry action. • ! 

i 

Dow urges OfJJlA to recognize the voluntary industry 

* i 

i 

action to lower the levels of exposure to vinyl chloride and 
the leaf role of industry in obtaining data on the vinyl 
chloride problem. i 


Mr moron i am i;rpoi:iiMG m;i;v;cc, imc. 
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Dow believes the industry recognizes the need to 

maintain environmental levels below the OSHA standard of jOO ^ 

! 

ppm and even below the ACGIH recommendation of 200 ppm. 

Dow believes that it is industry's and government s 

j 

responsibility to inform all employees or persons working. j 

~ ! 

1 

with vinvl chloride about its hazards and to develop and 

l 

implement training programs to help prevent overexposure and ^ 
insure proper reaction in emergency situations. We bclie\e 
informed employees will cooperate in eliminating over¬ 
exposure and sugacst methods for improvement. 

Based upon the medical and toxicological data 
available to us at this time, Dow believes thsc an eight.-hour 
TWA of 50' ppm is a satisfactory environmental standard for 
vinyl chloride. 

Dow is supporting and actively cooperating in .Long¬ 
term inhalation, metabolism, and epidemiological studies n 
order to obtain the most precise data possible relatii j to 
the potential for occupational health assessment . 

(A) We will strongly support industry-government 
evaluation of the data as it becomes available. 

Results of the epidemiological survey of vinyl 
chloride workers initiated about a year ago by MCA via 
contract with Tabershaw-Cooper will bo available in the near 
future.. It seems reasonable to expect that these results 
will provide additional and substantive basis for rule-making. 
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Dow believes rule-making should not be based on 


conditions that existed in the past but should be based on 

'! 

conditions as they exist now. Based on NIOSII activity and on 
widespread voluntary actions by industry, we believe there is 


no need for a temporary emercrency standard. Realistically, 


we believe a temporary emergency standard would result in 


polarisation rather than constructive definition of areas of 


concern and constructive problem solving. 


V7e believe most users/producers of vinyl chloride 


have or will soon have the capability to maintain an eight- 


hour time-weighted average of 50 pax*ts per million or below. 


Therefore, we suggest that steps bo taken in order to develop 


the standard in a reasonable way. 


In order to asses the state and magnitude of the 

i 

* I 

problem, we suggest that each producer/user of vinyl chloride 


complete an industrial hygiene survey of his operations and 

i 

! 

a medical survey of vinyl chloride workers within three 

\ ! 

months and report the results of each survey to NIOSII and 


10 

20 . 
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0S1IA. : 

If the survey reveals TWA's in excess cf 50 ppm, 
the manufacturer or processor should immediately take steps 
to reduce exposure by operational and/or engineering changes 
and require the vise of appropriate respiratory protection by 
his employees likely to be exposed to such levels. 

' If the medical'surveillance program indicates 
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I 

abnormalities that could be attributed to excessive exposure 
to vinyl chloride or a condition that could reasonably be 
• expected to be aggravated by continued work with viryl 
chloride, that person might well be removed to another job 
not involving such exposure. We recommend NIOSH assistance 
in defining the priority of health parameters for this study. 

Dow supports OSlIA's establishment of a permanent 
health standard for vinyl chloride by regular rule-making 
procedures. 

, And we recommend that the standard state what 


il 

i 


should be accomplished, leaving the "how-to-achieve compli¬ 
ance" to individual plant implementation. 

% 

Thank you, sir. 

JUDGE MYATT: Thank you, Doctor. 

We are going to mark as Exhibit 15(a).Dr. Rowe's 
statement, "Toxicological Data and Industrial Experience with 
Vinyl Chloride," 15(b) /appendix No. 1, the published refer¬ 
ences to the biological effects of vinyl chloride, and 15(c), 
Appendix No. 2, the industrial hygiene surveys involving 
vinyl chloride. 

(Whereupon, Exhibits Nos. 15(a), 
15(b), and 15(c) were marked for 
identification and were received 
in evidence.) 

JUDGE HYATT: Wc are also going to mark, Madam 
Reporter, am Exhibit 14 an article by Dr. Jaeger, which I 
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JUDGE MYATT: Yes, Mr. Beliczky. 

MR. BELICZKY: I just wonder if I could ask V. K. 

is he has any idea of how much VC is in the polymer after 

the polymerization reaction, maybe put into bags, barrels, 

shipped, put into boxcars. 

DR. ROWE: Lou, I don't know. I don't know whether 

the information is available or not. I haven't looked into 

this. However, I an certain that the amount that's going to 

be there will depend upon the intensity of the degassing 

process in the final steps of polymerisation, and I'n sure 

* 

that there are many variations to this and I can't tell you 
v/hat ours runs, and I don't know what other people's do 


.either. 


MR. BELICZKY: We heard Dr. Maltoni this morning 


talk about certain kinds of carcinogenic responses in animals 

„ . . i 

to various concentration exposures to vinyl chloride, and I 
think ho did mention that lie did find some carcinogenic 
response in 100 parts per million. In relating this — this 

I 

a • - • | 

in an animal, and wo are concerned about human beings. What 

I 

degree of surety do you have or confidence in a level of 50 
parts per million? 

DR. ROWE: I was not aware that Prof. Maltoni men- ! 

i 

tioned any positive effect at 100. I could stand corrected. 
I'm not sure that I understood everything he said. But I 
don t believe I didn't hear that and I didn't see it on 


M!:l l'.Oi*Olll'AI I IMPORTING SLl'.VICt, INC. 








G73 NEW HAMPSHIRE AVENUE. SUITE 210 <0 LANGLEY PARK. MARYLAND 20733 o (301)433. 5600 


A: •• , r 

■ i\ - • 4 . 


1 the tables. 


U.7 


HR. BELICZKY: It was either 100 or 200. I'm not 
quite sure. 

DR. ROWE: 250, I think he did. 

JUDGE HYATT: Yes? 

I 

i 

MR. SAMUELS: Dr. Rowe, first let me say that if 

I 

your other colleagues in the industry had followed your 
advice in 1961 following the publication of your paper, we 

| 

perhaps would not be faced with this crisis. Nevertheless, 

| 

you were a member of the Standards /advisory Committee on 

. ! 

Carcinogens, and I wonder why you choose to handle this 

I 

carcinogen any differently than the carcinogens approach as 

i 

. i 

described by the Committee, namely, the purpose of this ' 

i 

I 

standard — and I'm quoting from the Committee report — "The 

! 

purpose of this standard is to prevent any worker contact or 

I 

♦ 

exposure to any of the listed carcinogens" — it could be • 

vinyl chloride or the process of polymerization --- as detected 

I 

by the most sensible, fecisible sampling and analytical 

! 

methods available. The vote on that was fourteen to nothing. 

i 

» 

DR. ROWE: Well, Sheldon, I don't want to get into 


all the arguments and the discussions that went on at the 
Advisory Committee on Carcinogens, but there was a matter of 


timing when that was developed and we were coming back to 
discuss some other matters later on as to how that should be 


implemented, and we were ncjt able to do that at the end, so 


MniriC'/POIITAN IMPORTING f.CRViCF, INC. 


I 





7S7S NEW HAMPSHIRE AVENUE. SUITE 210 


if 

cr. 

< 

Cl 

>- 

u 

-) 


< 


1 

2 

3 


'I-. * - s ’ 
Oi/v' n 


104 


5 

G 

7 

8 
9 

10 

11 
12 
13 

U 
15 
1G 

17 

18 

19 ! 

20 | 
21 

22 
23 
21 
25 


that stands as a part of the record, apart that I would not 
concur to completely. 

I think we want to reduce these, but I do feel that 
there is a reasonable level - and you asked me about why I 
feel the way I do. I feel that from my knowledge of some of 
the things that have gone on there must have been a rather 
severe exposure, very severe exposure, of people many years 
ago that we are seeing the results of todav. 

Our experience, which is just as long, but under 
control conditions, we have not seen this. Now, we have 
looked at almost everybody we can find. We have a few people 
who yet -- v:o re going to have to have some help through 

j 

Social Security numbers or other means to find them. We have 
all the people who are retired; we know all those. We have ' 
our own people; we know the people who have died. There are ' 
a few who have worked a very short time and quit or left for ' 

f 

other reasons, and those are the ones that we don't have. 

So I can':- be completely conclusive in my remarks that we 
have not had any, but I don't believe so. 

Mil. SAMUELS: Can I ask this further question, then 
I will admit to the theoretical possibility that 50 parts per 
million or some other parts ocr million, some other level, 
some other dose relationship might be safe, but until that's 
shown and proven, do you think it's prudent to take the risk 
with the lives of thousands of workers? 
















185 

• .1 

DR. ROWE: I don't bolicvo that there is that great 

| 

a risk, if we control our concentration during this interim 

i 

period during which we're developing, I think, very signifi- ; 

j- 

cant data, and that's why I feel that we ought to go ahead in 

i 

a practical way because it would be absolutely catastrophic 
to the whole affair if we were to have to go down to none. 

i 

It would be essentially impossible continuing operations -- 

i 

MR. SAMUELS: We're not talking about none. We're ! 

J 

• i 

talking about methods that are already feasible far detection 
and we've been told by the industry that your methods of 

i 

I 

analysis, using the shelf instruments, instruments that can 

i 

be purchased off the shelf of venders, will enable veu to 

i 

measure concentrations of vinyl chloride in the range oi ten 
to thirty parts per million. So we're not talking about none] 
We're talking about your doing what's feasible in terms of 


measurement. 


DR. ROWE: I thought that's what I was trying to 


recommend. 


MR. SAMUELS: Well, you recommended fifty, 
DR. ROWE: Anything below that — 


MR. SAMUELS: We're saying it should be tied not to 
the assumption of the TLV, which has not been demonstrated -- 


in fact, it has not been demonstrated — but , rather, to 

t 

i 

the method of measurement, and if some instrument manufacturer 
develops n -more sensitive instrument, then wo expect you to 
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achieve that level of detectability. 


DR. ROUE: I think that is quite an ideal situation 

I 

because the challenge of any analytical — good analytical 

I 

. . . I 

man in instrumentation can extend that by orders of magnitude 
with just a matter of a few months or a year's research. 

VJe've seen this when it is absolutely necessary to do so. 

So that's kind of — you run out of space, Mr. Samuels. 

JUDGE MYATT: Yes, ma'am? 

MS. 1IRICKO: Dr. Rowe, you said that Dow has very 
carefully controlled the levels of vinyl chloride at these* 
various plants since they started their operations, yet vou 

\ 

I 

•stated that Plant 2 started up in 1958 and you did a spot 

» 

j 

survey in 1965 at a level showing that they were all under 

i 

60; then you did a more in-depth survey in 1973 showing that 
all values except for lab personnel were under ten. I can 
only assume from the way you presented the data that, there 
was not continuous monitoring from 1958 to 1973. If there 
wasn't and there were only these surveys done in those two 

I 

j 

years, how can you assume that the levels of vinyl chloride i 

^ » 

did not have great excursion.'! during those years? 

DR. ROV7E: I said what I said because I can't 
produce data to demonstrate what happened during those years. 

I know what happened, but I don’t have data to prove it. 

MG. llRl'CKO: Was there continuous monitoring? 

DR. RONE: The monitoring was done and tho people 
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in tbe plant — this is recorded right in the plant and 
there are such volumes of paper that are generated on a day- 
to-day basis that if everything was right, they threw then 


in the waste can. 

MS. HRICKO: So there was continuous monitoring. 
You just happened to pick out 1 65 and '73 as examples? 

DR. RONE: I did pick out some examples, yes. 

These are ones that we have records for and documentation in 


our files. 

I 

MR. BLLICZKY: Of the methods that you described 

i 

• 1 

l 

for monitoring, which of the methods could go down to one 
part per million? 

DR. ROWE: I think any one of them can. 

MR. BELICZKY: Can the flame ionization procedure 
distinguish, let's say, between vinyl chloride and vinvlideno 


chloride? 


DR. ROW:* I'm not an analytical man or a spectro- 


scopist here, Lou. I think it can. I think it's quite high¬ 
ly specific. 

• * i 

The thermal conductivity — the combustion-conduc- 
tivity unit vi11 not, of course. ' j 

• I 

MR. BELICZKY: Since you've never thought of really 
going beyond — let's say below 50 parts per million. I'm ; 

now thinking of one part per million. Do you conceive of any 

^ ! 

real technical difficulty in going down to a tenth of a part ( 
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per million if one part per million is easily achievable — 


in instrumentation. 


problem. 


DR. ROVJE: In instrumentation?' No, that's no 


JUDGE HYATT: All right. Are there any further 


questions of Dr. Rowe? 

Thank you very much, Dr. Rowe. 

We have remaining Mr. Herbert Carver of Dove 0 
’ * 

Packaging Systems Division of Franklin Electric and Dr. 
Robert Brookman, Manager of Research and Development of 


Firestone. 

Is Mr. Carver here? Step up, please, sir. 

. What I propose to do is to continue on. I know 
it's after 5:00 — it's only five after. I'm assuming that 
with only two individuals left to make a presentation that 
we can conclude this by 6 o'clock, if you'll bear with us. 

Mr. Carver. . • . 

HERBERT IC. CARVER, JR. 

MR. CARVER: My name is Herbert K. Carver, Jr. I 
am employed as a design engineer with Dove Packaging Systems 
Division of Franklin Electric, headquartered in Fallsington, 
Pennsylvania, with a mailing address of Box G6G, Lovittown, 
Pennsylvania, 19050. 

Dove manufactures .packaging, weighing, and l abel¬ 
ing equipment primarily for exposure in the supermarket 
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industry. 


One of the long-established product lines is con- 
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sole and table-top hand wrapping stations used by supermarket 


i 


personnel to manually overwrap meat and produce. The over- 1 

! 

wrap pne’ ging material is roll stock plastic films such as 

I 

polyethylene and polyvinyl chloride. 

I 

Briefly, the Dove manual overwrap operation i 

! 

includes wrapping the film around a tray-hold product, ther¬ 
mally severing the film web, heat sealinci the bottom of the 

! 

package, and, in the case of shrink f;'.lms, thermally shriuk- 

I 

ing the film around the package. 

• i 

v Several years ago we started a project to develop a 

means to reduce the visible quantity of "smoke" released in 

j 

the high-temperature, hot wire thermal severing of the film. 

i 

This led to the issuance of a patent to us which basically 

i 

involves the regulation of the severing wire's temperature 

1 

below the combustion point of the film. This way the film is 

f 

softened and then severed mechanically by the force exerted ' 
by the operator who is performing the wrapping. 

To us, as chemical laymen, the reduction of 

! 

visible smoko indicated a step in the right direction. Our 

I 

intuitive feeling on this point seems somewhat justified 

. .♦ 

based on the results reported in the Health Hazard Evaluation 

Determination, ttoport 72-53, issued in September 1973 by the 

* 

t. S. Department of Health, Education and Welfare, Hncnrd 
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Evaluation Services Branch of NIOSII, Cincinnati, Ohio. This 

j 

report generated from a request of an authorized representa- ! 
t.ive of the supermarket neat wrapping emnlovees for an 

. . ’ • i 

investigation regarding employee exposures to the potentially 

I 

toxic substances emitted from thermal decomoofiition of poly¬ 
vinyl chloride packaging films. 

Following are some excerpts from this report which ' 

led us to this belief: "...the production of both HC1 and 

airborne particulate increase with increasing wire temperature 

...machines with low temperature cutoff wires are to be 

preferred..." i 

! 

i 

Further, as mentioned in tine subject NIOSII study, 

chore are differences of opinion on the exact nature of the 

emissions and inconclusive results concerning the effects of 

these emissions on the operator performing the wrapping. 

However, it would seem that a temperature-controlled film j 

separation technique, as recommended in the NIOSII studv, is 

“ » 

a step in the right direction. 

fho \*sc of such a technique would maximize the 

..... . \ ’ * ! 
utilization of establishcJ^wrapping methods and equipment. i 

\ 

Also, it should minimize the wrapping speed reduction and ~i 

« i 

film waste indicated with other cutting technioues, such as 1 

! 

mivcr.. In those days of reported declining supermarket meat 
loom profits and petrochemical shortages, such points must lie 
seriously considered. 
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..Being a supplier of hand-wrapping equipment, the Dove 
Packagaing Systems Division is continually concerned with 
providing acceptable and efficient equipment to the super¬ 
market industry. For seme time Dove hand-wrap stations have 
been equipped with a controlled low teinoerature thermal 
cutoff mechanism and it is our goal to equip all remaining 
newly built models with a similar mechanism. 

We offer whatever help we can to resolve this 

question. 

Further, it it is determined that the thermal 
products of "hot wire" cutting of PVC film are potential 
health hazards, we offer the use of our low temperature 
technique and/or equipment to OSHA and NIOS1I as a baseline 
for the development of a specific standard. 

In closing, to all participants in this hearing, as 
well as those not in attendance today, please be advised and 
assured that we have a serious interest in the resolution of 
this concern. 
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For the Dove Packaging Systems Division of 
Franklin Electric, I submit this statement for the uSIIa 
record. 

JUDGE MV'ATT: /ill right. The statement will be 
received as Exhibit 1G. 

(Whereupon, Exhibit No. 1G was 
* marked for identification and 
was received in evidence.) 
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JUDGE HYATT: 


Are 'there any questions of Mr. 


mu: 

Carver? 


■1 

Thank you, Mr. Carver. 

Dr. Robert Brookrnan — I'm sorry. I didn't notice 
your final note. I'm tired, too. 

Firestone does not intend to roake*a presentation. 
Do we have any others? 
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MS. FERRONE: Not that I know of. 

JUDGE HYATT: That, then, concludes all of the 

i 

• . i 

individuals that have entered an appearance and indicated 
that they would make a presentation. 

I had a discussion with the OSI.TA people and the 

I 

! 

representative from the Solicitor's Office. I will keep the 

i 

record open for written submissions until March 8th, 1974. 

» 

All documents should be recive^ by that date, which is a i 
Friday, by the Occupational Safety and Health Administration, 

! 

Room 240 — and again I repeat the address — 1726 M STreet, 

N. W. , Washington, D. C., Zip 20210. 

Yes, sir? 

A VOICE: Will these written depositions be 
included in the transcript of this meeting? 

JUDGE MYA"T: They will not be in the transcript, j 
They will be part of the official record which will be ccrti- 

I . 

fied to the Assistant Secretary, but they will not be m the > 

I I 

. » 
transcript. However, they will be incorporated later — I 

don't know. The expert'is shaking her head "no," so the 
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answer* is no. 


A VOICE: Thank you. 

JUDGE MYATT: I want to thank all of you for your 
attendance and your cooperation in this matter, and I would . 
also like to thank all of the staff people and the representa¬ 
tive from the Solicitor's Office, OSH A, 1JI0SII, and et cetera. 
This hearing is officially adjourned. 

(Whereupon, at 5:15 p. m. , Friday, February l->, i 

1574, the hearing in the above-entitled matter was adjourned.) 
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CASE 

COUNTRY II 


EARLIEST INDICATION OF OTHER POSSIBLE VC RELATED DISEASE 

RUQ pain & tender, slight focal Hepatitis, hemangioma 
of liver 

Epigastric r.ass L splenomegaly, hemangioma 


Hcpato-splenomcgaly, esophcgoal varices 
Splenomegaly, portal fibrosis, esophageal varices 
Hepato-splenomegaly, periportal inflammation L fibrosis 

Cirhosis of liver (Buerger's Disease, 1956) 
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Special Comm uni c a lion 


Angiosarcoma of Liver 
in the Manufacture 
of Polyvinyl Chloride 


Three reported cases of angiosarcoma of the liver serve as an alert to 
the probability that this condition may, in some instances, be causally 
related to employment in the manufacture of polyv inyl chloride resins 


J. L. Creech, Jr., M.D. and M. N. Johnsorr, M.D. 


V-'n )anuar> 22-23, 1974, a inanufdcl jrer c f 
polyvinyl chloride and copolymers notified it's employees, 
the Natiooal Inst.tuic of Occupational Safety and Health, the 
Kentucky State Department or Labor, and the public, lliat three 
workers had died of angiosarcomas of the liver. These cases 
tiad as a common denominator employment in the manufac¬ 
ture of polyvinyl chloride resins 

A patient of one of the authors (| l C, |r ) died on Sep¬ 
tember 27, 1971 front an angiosarcoma of the liver. At that 
time the potential causal relation to the manufacture of 
polyvinyl chloride resins was not realized Although other 
clinical manifestations of exposure lo VCM were known 
(acroosteolysis), only one experimental paper' indicated that 
vinyl chloride may be a carcinogen The tumors in rats that he 
described occurred primarily in the skin and were epidermoid 
in origin 

Eighteen months later on March 3, 1973, a second former 
employee in the Louisville plant died Since he was not under 
our care, no connection was made that the two cases may 
have had a common origin When a third patient died on 
December 19, 19/ 3, the pathologist on gross examination 
diagnosed an angiosarcoma oi the liver Since all three patients 
were treated try diiierent ph\si<ians. no relationship m ex¬ 
posure to polyvinyl chloride was surmisrxl until the authors, 
recognizing the i.inly of .the tumor, and learning that all three 
had worked in tin' PVC plant, brought the matter to the at- 

Di. Ctxvch i* I'ljiii Ifn ;,i un IN-llf l..«.l-iili< In n.a.iUV.in,,,,,, i, K „ s ..,i|,. 
Ky Hr lotimon n lliinf* nl fnviiiininrei.il M.jlili. llii- 1 ; f c'-kxI<,c Ii (omiuny 
Akron. Ohio 

K.-I»ml I. .|„.-a. I., Dp Oi);q. PM,; VII. VXJ S.iuili XU.e. . Alao/i. Olm> 
I till) (t)> k/lutMin) 


tention of the company Further search ind.cates that a fou-th 
death from angiosarcoma may have occurred five vears earn.. 
(1“93). but the death certificate shows primary liver rumor as 
the cause of death. (Clinical, epidemiologic, toxicological and 
occupational investigations are being vigorously pursued with 
regard lo other employees who may have been similarly ex¬ 
posed ) 

A huef resume of the first case under our care is presented. 
The history, clinical course, and pathologic findings arc con¬ 
sistent with the others who died of angiosarcoma. These cases 
will be presented in a group and in more detail at a future 
date. 

Case Report 

Patient one. a 36-year old white male, was hospitalized 
January 5, 1970 because of tarry stools. 

Occupational History.— The patient had been employed 
from November l‘H5 until his illness, except for two Ijy-orfs of 
nine months in 19Vi and six months in 1969. as a chemical 
helper and operator in the Louisville plant of B r. Goodrich 
Chemical Company in the manufacture of polyvinyl chloride 
resms 

Present Illness.— At the time of admission tin' pjnent had 
no complaints except passage of tarry stools. Past histoiy was 
niv,alive except lor an operation tor hemorrhoids lour vears 
earlier. Physical examination showed pallor, and Mark x| lt ,)| 
car rectal examination. Liver and spleen were not palpable. 
.Although upper CM series was interpreted as normal, a ten¬ 
tative diagnosis was made of bleeding duodenal Mr of. 

On diet and medication, the patient had no e.xuiienco of 
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l ' "'" ,l N, ’V 1. I“70. four mouth'. later when he 

::\T n T^ U,r U,r/ MooK A *" n h «* was round to have 
I e fij..nr .Kid Miry 'tool ..n r.clji examination At this 

nd.Mt'r ,e l1, ' m,JnV ' rJhK J " d ««• 'P'-en was 

pj‘,Mble , H.ouvl i hi-mistry slud.es (S\1VI>, were not 

mu cV fn “' mj! "" Ji t,,l,ri!l " n - «»Ml'no pho.phatase 
lOH. anrt SCOI were only slightly elevated C l sene. show.* 

on y anterior ^placement of the stomach, hut barium 
* ° U « 'opha.;eil sauces Int.avrnou. pyologram 

was normal; bar urn enema was norma, except to- 
disp!.,cement of the splenic fissure by an enlarge! spleen 
Liver scan on May 4. WO was interpreted as be,nc compatible 

^ * le " “»*» “**>• —* 

Operative Procedure and Findings.- On May 7. 1970 an 
Cxp orjtory laparotomy was earned out Undo, anesthesia the 
abdomen was entered through a vertical incision .Marked 
enlargement of the liver and spleen were noted, and ,;.e liver 
'as adherent to the anter.or surface ot (he stomach Th» Iner 
capsule was tju.te th.ckened and tough 11,ere was a 
gelat,nousd,k v material at the (unction of the liver and the 

It, ' ,apir " Jnt,jl 00(105 VSPa ‘ ' er V “>"• enlarged, and 
succulent ,n appearance A b,op>y of thd- liver was performed 
Iherc was marked decree oi hemorrhage allowing th.s vX-h 
svas controlled vvttt, large sutures through the liver. 

Keport of Pathologic Findings 

«is r,jv ar,d *■ ^ o 

I.v X i c.Tis. at the present state. In some 


Special Communication 
Editor's Note 


area-, it a P |x-ars to he composed of liver and in others light 

so,'tness m CIJ,ClV ' ,m ’ "” UC U " h Jr °- U o( ^onginess and 

Microscopic.-Most of the tissue pattern of l,v-r ,s 
replaced bv bminan.lv growmg ce!h terming irregular spaces 
a ° spaces display many trabecuiar.ons ,n their lemma and 
arc lined bv pleom.,rph, c malignant enrio.lv;,al cel.-; Mere and 
here tr.esc cells grow ,r. nearly sol.d sheets Ehcwhcre they 
me capnar.es There .s a newly formed strema with var.ous 
d«Vfvs or hynlmi/ntion he-** and there. 

Oiaqnos.s liver, biopsy of. angiosarcoma (malignant 
hcmang.ocndotheliomj)." 1 £ an i 

Clinical Course 

360.°"r5 'IT ,a ^ f0, ° mV and b '° :,5y ,he was given 

r 3 . £C K ™ b '" and sw e«l intra-arterial infusions of 5 FU 

chw?, r VVa$ mar ‘ :ec! d ' s,0r,l0n ol h-s blood 

trmstry with severe diminution of albumin, and marked ,n- 

SCOT Af! t0,jl L> ' h,ub,n ' alkal,nc Phosphatase. LOM. and 
SCOT After a stormy course and several months o. con- 

valcsccncc. mcludmg several abdominal paracenteses for 

bon h aS T' h ° ,eCOVOred suft ' ic 'C-»flV .0 return ,o work jg 
short time He succumbed to the liver turner fourteen months 
post-operatively and died on September 27. 19 71. 

Reference 
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THE CARCINOGENICITY OF VINYL CHLORIDE 
(Statement by Dr. H. F. Kraybill, National Cancer Institute) 

\ 

The rare and inevitably fatal form of cancer, angiosarcoma of the \ 

livei, now implicates vinyl chloride and the polyvinyl chloride residual ' y 

monomer in occupational exposure to this chemical, which has previously 
been shown to induce angiosarcoma of the liver in experimental animals. 

What makes these recent reports on occupationally induced cancers ofev^ mo i~ ; 
significance- is the wide usage of the chemical and its production and 
economic importance. Only two other chemicals have previously been reported 
to induce this rare neoplastic lesion; thorotrast, used clinically in 
cerebral vessel visualization, and an arsenic pesticide used by German 
vinyard workers. Both vinyl chloride and thorotrast revealed some 
suggestive evidence on their potential carcinogenic hazard to man through 
animal experiments. Arsenicals, however, by contrast had ,.o satisfactory 
animal models to signal tfceir canter inducing properties-in man. The 
latency period for development of angiosarcoma of the liver in man is 
comparable for all three etiologic. agents. 

Earlier studies, about 20 years ago, on vinyl chloride gave indications 
that this was a hazardous chemical because of its capacity to cause liver 
and kidney injury, but its carcinogenic'hazard was not realized until the 
studies of Professor Viola revealed some cancers of the skin, bone, and lung 
in rats; the high dose of 30,000 ppm (4 hours per day for five days a 
week for 12 months) did not seem to elicit liver cancer. Therefore, 

PVeseriled at the DOL/OsHA Hearings on Vinyl Chloride, June 25, 1974 
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Parje 2 - The Carcinogenicity of Vinyl Chloride (Statement by Dr H F 
Kraybill, National Cancer Institute) 

there are indications that vinyl chloride may be a carcinogen for sites 
othei than the liver in man and epidemiological studies may uncover these 
pos sibilities. 

Professor Maltoni's (Institute of Oncology, Bologna, Italy) recent 
work has confirmed Viola's original work, but in rats his findings extended 
observations from reports on cancer of the Zymbal glands (inner ear canal), 
nephroblastomas and angiosarcomas of the liver and intra-abdominal area, 
the latter findings even at the low dose of 50 ppm after 1 year exposure. 
Vinyl chloride is thus capable of inducing angiosarcomas and angiomas of 
the liver. 

The nanu»acturing Chemists Association (MCA) supported project at 
Industrial Biotest Laboratories (bioassay with rats, mice, and hamsters) 
has established also that angiosarcomas of the liver appeared in mice 
challenged with vinyl chloride (inhalation studies). The MCA project is 
significant in that liver angiosarcomas in mice appeared after 6 months 
exposure at a 50 ppm dose of vinyl chloride (5 days exposure as in other 
studies to be carried on for 12 months). 

In a test group of 200 mice, 40 were either cannibalized or died; 
of about 18 of these which were examined, two had liver angiosarcomas. Since 
the MCA project is still continuing, with a longer exposure period extending 
to 1/. months, it may be anticipated that there will be a higher incidence 
of angiosarcomas for those exposed at the 50 ppm level of vinyl chloride. 







Ch,oride (statement by Dr - "• F - 

Therefore, data from several laboratories fulfills the requirement 
for a proven carcinogen in that observations were made on angiosarcomas 
of the liver in several species and strains and there follows a good dose- 
response relationship, with most recent data showing a response at as low 
as 50 ppm. With a larger population of animals carried beyond a seven 
months period, as in the MCA study, it might be expected that the overall 
incidence could be of the order of 5 percent. Additionally, it would not 
be surprising if a response as to liver angiosarcoma would be elicited at 
levels below 50 ppm. At 50 ppm exposure level, the time frame of 6 months 
for induction of angiosarcomas of the liver in mice is rather unsettling 
in that long-term continuous exposure (comparable in experimental animals 
to a time frame for human occupational exposure) may reveal angiosarcomas 

of the liver at an extended induction period which, in man, could mean a 
period beyond 20 years. 

If one were to assume that in a population occupationally exposed to 
vinyl chloride there were 100,000 workers involved'in such operations as 
synthesis of vinyl chloride, transporting vinyl chloride, polymerization 
of vinyl chloride to polyvinyl chloride, and fabrication and storage of 
PVC with residual VC monomer present, then'a 5 percent incidence would be 
most significant for workers at risk. Such risks do not include those that 
may arise in non-cccupational situations such as polluted air, water, and 
previously the use of aerosolized products containing VC as a propellant. 
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Page 4 - The Carcinogenicity of Vinyl 
Kraybill, National Cancer Institute) 


Chloride (Statement by Dr. H. 


F. 


Unfortunately, we do not have the epidemiological data relating 
accurate exposure levels to VC with occurrence of liver angiosarcomas in 
man. Earlier estimates of exposure levels to VC for plant workers in the 
past are stated at about 1000 to 2000 ppm and higher. Reports have been 
received about angiosarcomas of the liver in people not directly receiving 
plant exposure to vinyl chloride. 


Based on what facts we have given, vinyl chloride appears to be a 
potent hepatocarcinogen. It is capable of inducing non-neoplastic lesions ' 
and liver dysfunction, culminating in the irreversible angiosarcoma of 
the liver. If man responds to low level exposure to vinyl chloride as has 
the rodent, a low level, continuous exposure of 50 ppm for man would have a 
high probability for inducing liver cancer. 

Certainly, there is little margion for safety if a response can be 
expected at a level below 50 ppm which is now only a fifty-fold safety 
factor in terms of proposed standard. According to toxicological principles, 
were this compound a non-carcinogen, then to establish a tolerance or safe 
level, there would have to be a 100 to 1 margin of safety in terms of a no¬ 
effect level. Obviously, this would put the allowable level at a small 
fraction of the given standard. Scientifically, for a carcinogen, one 
would like to see an exposure level that approaches zero. The proposed standard 
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attempts to achieve, as far as possible within engineering and technological 
feasibility, a very low order of exposure. 

Beyond these attempts to maximize worker protection from vinyl chloride 
exposure, there are other factors that may be associated with exposure 
to this hepatocarcinogen. Our knowledge concerning the role of associated 
contaminants in vinyl chloride in the induction of cancers at various sites, 
especially the liver, is lacking as is the role of dietary stress such as 
low protein intake and the insult from alcohol, which may accelerate the..' 
formation of the neoplastic lesion or reduce the latency period. 

In the pathogenesis of liver cancer evoked by vinyl chloride, some other 
details are still unknown. For example, little is known about precancerous 
' lesions and the progression of these lesions within a time frame as mor¬ 
phological changes finally are recognized as the irreversible angiosarcoma 
produced by vinyl chloride. Such information is needed in order to ascertain 
whether the process can be interrupted or reversed. • Additionally, current 
mechanistic studies may provide a clearer picture on the pathogenesis 
of this lesion in terms of time and dose-response relationships which may 
afford, hopefully, some effective measures for cancer control. 




STATEMENT OF JEROME H. HECKMAN 
KELLER AND HECKMAN 

GENERAL COUNSEL OF THE SOCIETY OF THE 
. PLASTICS INDUSTRY, INC. 

PREPARED FOR PRESENTATION AT 
DEPARTMENT OF LABOR HEARINGS ON 
VINYL CHLORIDE; 

OCCUPATIONAL EXPOSURE STANDARD 
JUNE 25, 1974 

JUDGE HYATT: 

My name is Jerome il. Heckman. I am a partner in 
the Washington law firm of Keller and Heckman and have 
served as Counsel to The Society of the Plastics Industry 

FOR THE PAST TWENTY YEARS. I AM HERE TODAY TO PROVIDE AN 
OVERVIEW OF THE RUSTICS INDUSTRY'S POSITION WITH RESPECT 
TO THE VINYL CHLORIDE PROBLEM AT HAND. SPEAKING FOR THE 

Society of the Plastics Industry, we are anxious that the 

TESTIMONY TO FOLLOW BE VIEWED IN ITS PROPER AND TOTAL 
PERSPECTIVE. This is BECAUSE WE BELIEVE IT essential that 
ANY FINAL STANDA 1 " a ADOPTED EY THE GOVERNMENT TAKE INTO 
BALANCED ACCOUNT THE FULL SPECTRUM OF PUBLIC AND EMPLOYEE 
HEALTH CONSIDERATIONS, SOCIAL AND ECONOMIC IMPACT, AS WELL 
AS OTHER PUBLIC INTEREST FACTORS. 
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The task of the Department in this case is anything 

BUT A SIMPLE ONE, It MUST BALANCE THE INTERESTS INVOLVED 
AND REACH WELL - REASONED DECISIONS, BUT A MAJOR DIFFICULTY 
IS THAT MANY OF THESE DECISIONS WILL NECESSARILY HAVE TO BE 
BASED ON THE RULES OF PROBABILITY RATHER THAN IRREFUTABLE 

fact. Much of the scientific data obtained by researchers 
TO DATE IS QUITE INCONCLUSIVE. A GREAT DEAL OF ADDITIONAL 
DATA REMAINS TO BE ACQUIRED AND EVALUATED. At THIS PRE¬ 
CARIOUS STATE OF OUR KNOWLEDGE WE BELIEVE THAT MISPLACED 
RELIANCE ON MERE SUSPICIONS RATHER THAN ? ‘'VEN DATA, OR 
PRECIPITOUS AND EMOTIONAL REACTION TO SUCH INCOMPLETE If,'FOR¬ 
MAT 1 ON, TOGETHER WITH A NARROWLY CONSTRUED INTERPRETATION OF 
INTERESTS, COULD LEAD TO MAJOR ECONOMIC CONSEQUENCES, SUCH 
RESULTS FREQUENTLY ’FLOW FROM UNDULY HARSH MEASURES. 

As riR. Harding has already noted, we believe that 

THE PLASTICS INDUSTRY HAS MOVED RESPONSIBLY IN ALL RESPECTS 
TO OBTAIN HARD DATA AND TO PLAN TO DEAL PROMPTLY AND EFFECT¬ 
IVELY WITH THE VINYL CHLORIDE QUESTION. We INTEND TO SHOW, 
THROUGH THE WITNESSES WHO FOLLOW ME, THAT WE HAVE WITHIN THE 
TIME CONSTRAINTS PLACED UPON GOVERNMENT AND INDUSTRY ALIKE, 
ATTEMPTED TO MAKE THE RECORD HERE AS OBJECTIVE, COMPREHENSIVE 
AND COMPLETE AS IS POSSIBLE. YOU MAY ALSO RELY ON THIS IN¬ 
DUSTRY TO RECOGNIZE THAT SO LONG AS ANY DOUBT REMAINS AS TO 
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SAFETY LEVELS AND EMPLOYEE OR OTHER EXPOSURE, IT IS INCUM¬ 
BENT UPON MANUFACTURERS TO MAKE THE WORKPLACE AND GENERAL 
ENVIRONMENT AS RISK“FREE AS FEASIBLE, 

It is clear that Congress, in enacting Public Law 
91-596, and the Courts which have thus far interpreted it 
authoritatively, recognized that the Secretary of Labor 

MUST, IN ESTABLISHING PROTECTIVE STANDARDS, CONSIDER THE 
FEASIBILITY OF MEETING THEM, THE TERM "FEASIBILITY" HERE 
ENCOMPASSES HEALTH, TECHNOLOGICAL, AND ECONOMIC CONSIDERA¬ 
TIONS, The task of the Secretary has been very aptly stated 
in the April 15, 197*1 Decision of the United States Court of 
Appeals for the District of Columbia Circuit in Indu strial 
U lLI-QTj —Lilli; 1 APv.TflENT , AFL-CljL_£L^L, V, UOMSQIL (NO, 72-1713). 
On pages 19 and 20 of that Decision, the following language 
provides a reasonable guideline for decision-making in 

CASES SUCH AS THE INSTANT ONE: 

There can he ro question that OSHA represents a 
decision to require safeguards for the health 
of employees even if such measures substantially 
increase production costs. This is net, however t 
the seme thing as saying that Congress intended 
to require immediate implementation of all pro- 
tcctrve measures technologically achievable 
without regard for their economic impact. To the 
contrary t it would comport with common usage t-o 
cay that a standard that is prohibitively expensive 
is not 'feasible 1 (footnote omitted). Senator 
Javits, uuDior of the amendment that added the 
phrase in question to the Act, explained it in 
these terms: '* 


! 
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As a res ult of thir. <rr.nnd-nr.nt the Caere tary, 

i-yi set t DVi standa rds, 7 s express lit reauired 

to consid er feasibil ity of prop osed Jftafi- 
dat’d a. ' : s is a n impr ovem ent ovc.r~ihe ~ 
D aniels b it l, which. mi.qht_be interp reted to 
require ab solu te he alth raid safety in all' ~ 
eases,' regardless of feasibility, ar.d the 
Administration bill, which contains no cri¬ 
teria for standards at all. 


S. Rep. Ho. 91-1282, 91st Cong., 2d Secs., p. 58; 
Legis. Hist, at 197. 


The thrust of these remarks would seem to he that 
practical considerations can temper protective re¬ 
quirements. C ongress d ocs not appear to have in- 
tende d to p rotect ~rr.plovc 
employers on e ox business — either r v 
pro tec tivc de vice s u navc i lab le unde r 
technology or by ricking f inancial ~via.bi.Titu 'gen¬ 
erally impossible . (Emphasis supplied.) 


by put,tin g their 

requiring 
existing 


Many other parts of this Decision are also directly in 
point. Thus, on pages 12 and 13 of the Court's Opinion, it 
is noted that where explicit fac*.-finding is impossible, 

AND DETERMINATIONS MUST BE MADE "ON THE FRONTIERS OF SCIEN¬ 
TIFIC KNOWLEDGE," POLICY JUDGMENTS MUST BE MADE AND ESOTERIC 
ABSOLUTISM FORSAKEN. LIKEWISE, ON PAGE 23 OF THE OPINION 
IT IS WELL NOTED THAT, ALTHOUGH EMPLOYEES OBVIOUSLY SHOULD 
NOT BE NEEDLESSLY EXPOSED TO RISK, WHERE THE DEGREE OF RISK 
IS INDETERMINATE, SOME ELEMENT OF IT MAY HAVE TO BE COUNTE¬ 
NANCED FOR A TIME WHEN IT IS INFEASIBLE TO ELIMINATE IT 
TOTALLY, AND A TRANSITION PERIOD IS REQUIRED FOR STUDY AND 
IMPROVEMENTS. 


\ 





It is our position that the recommendations to be 

MADE HEREAF1ER RECOGNIZE THESE CRITERIA,, BUT ALSO BESPEAK 
A TOTAL INDUSTRY COMMITMENT TO INSTITUTE APPROPRIATE SAFE¬ 
GUARDS WHILE CONCURRENTLY MOVING FORWARD TO DETERMINE WHAT 
DATA IS ADDITIONALLY REQUIRED TO MAKE EVEN SOUNDER JUDGMENTS, 

The industry is moving decisively to provide immediate pro- 

I EC FIVE AC!I ON, FURTHER, SCIENTIFIC STUDIES YET TO BE 
COMPLETED MAY WELL PROVE THAT THE HAZARD HAS BEEN OVERESTI¬ 
MATED. Nevertheless, while doubts remain, our aim is to 

ASSURE THE PUBLIC AT LARGE, THE INDUSTRY'S EMPLOYEES, AND 
THE GOVERNMENT THAT THE PLASTICS INDUSTRY HAS BEEN AND WILL 
CONIINUE TO BE DILIGENT IN TAKING PROMPT AND FEASIBLE STEPS 
TO MINIMIZE ANY POTENTIAL HEALTH HAZARD. 

The witnesses to follow will discuss in detail the 

FEASIBILIiY OF MEETING REASONABLE VINYL MONOMER EXPOSURE 
LIMITATIONS; HOW PROTECTION CAN BE AND WILL BE AFFORDED EM¬ 
PLOYEES WHERE SHORT-TERM EXCURSIONS OCCUR ABOVE.THE LIMIT¬ 
ATIONS WE WILL RECOMMEND; WHY THE EXPOSURE LIMITATIONS IN 
THE PROPOSED PERMANENT STANDARD PUBLISHED ON May 10 ARE NOT 
REASONABLE, WOULD LIKELY ELIMINATE THE INDUSTRY TO THE GREAT 
DETRIMENT OF THE COUNTRY, AND SHOULD NOT BE IMPOSED ON THE 
BASIS OF THE 1 OX I COLOG I CAL DATA PRESENTLY AT HAND; AND WHY 
THE BREADTH OF COVERAGE OF THE PROPOSED STANDARD MAY SAFELY 



BE REDUCED SO AS TO ELIMINATE APPLICATION OF MANY OF THE 
BURDENSOME REQUIREMENTS IN THE DRAFT STANDARD TO CERTAIN 
MANUFACTURERS AT THE END OF THE PROCESSING LINE. THESE 
FIRMS, IT WILL BE SHOWN, HAVE NO REAL VINYL MONOMER EXPOSURE 
PROBLEM, EVEN THOUGH THEY MANUFACTURE PRODUCTS THEORETICALLY 
"CAPABLE OF RELEASING DETECTABLE LEVELS" OF MONOMER. 

In TESTIMONY TO BE PRESENTED NEXT BY Mr, AflTON 
Vittone of B. F. Goodrich he will fully cover the current 

STATE OF THE ART AND THE CAPABILITY OF THE INDUSTRY TO 
MEET AND ULTIMATELY IMPROVE UPON THE EXPOSURE LIMITATIONS 
WE RECOMMEND. It SHOULD BE NOTED THAT THE SOCIETY IS AWARE 
OF ADDED TESTIMONY THAT WILL BE PRESENTED ON THIS SUBJECT 
IN THE CASES PREPARED BY VARIOUS INDIVIDUAL COMPANIES WHICH 
ARE APPEARING HERE. 

It WILL SUBSEQUENTLY BE DEMONSTRATED BY OUR SUCCEED¬ 
ING WITNESSES THAT THE EXPOSURE LIMITATIONS, TIMETABLE FOR 
REDUCTIONS, AND REVISED WORK PRACTICE RULES WHICH WE ADVOCATE 
WILL PREVENT THE VIRTUAL ECONOMIC CHAOS THAT COULD RESULT IF 
THE PRESENTLY PROPOSED STANDARD WERE ADOPTED. V/e SUBMIT 
THAT OUR ALTERNATIVE PROPOSALS CAN BE ACHIEVED WITH REASON¬ 
ABLE ASSURANCE THAT NO UNDUE HAZARD WILL ARISE OR BE ALLOWED 
TO CONTINUE WITH REGARD TO EMPLOYEE SAFETY. OUR MEDICAL 
EXPERTS WILL URGE UPON THE DEPARTMENT THAT THE HUMAN 
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EXPERIENCE DATA WE HAVE ASSEMBLED—AND WHICH WE BELIEVE 
IS ENTITLED ON TOXICOLOGICAL GROUNDS TO GREATER WEIGHT 
THAN INCONCLUSIVE ANIMAL TEST DATA IN CIRCUMSTANCES LIKE 
THOSE PRESENTED HERE—-JUSTIFIES THOSE EXPOSURE LIMITATIONS 
THE INDUSTRY CONSIDERS FEASIBLE NOW AND IN THE FUTURE. 

Again, we respectfully submit that this evidence, taken 

IN CONTEXT, MUST OVERRIDE AND OBVIATE THE IMPOSITION OF 
EXCESSIVELY RESTRICTIVE EXPOSURE LIMITS OR WORK PRACTICES 
(such AS A REQUIREMENT FOR FULL-TIME USE OF RESPIRATORS) 

WHICH WOULD LIKELY SHUT THE INDUSTRY DOWN WITH THE RESULTANT 
DISRUPTIVE CONSEQUENCES WHICH WILL BE PROJECTED AND EXPLAINED 

by Mr. Vincent Ficcaglia of Arthur D. Little Company. 

Testimony as to appropriate measurement techniques 

AND POLICIES WILL BE SUPPLIED BY Dr. RUDOLPH SlEHL OF Tl-iE 
Dow Chemical Company and will lead to our making specific 

RECOMMENDATIONS IN THIS AREA. ThF. PURPOSE HERE WILL BE TO 
ADD CLARITY AND SPECIFICITY TO THE FINAL STANDARD. SIMILAR¬ 
LY, Drs, Joseph Tomashefski and Robert Soule will explain 

WHY FULL-TIME USE OF RESPIRATORS WOULD BE LIKELY TO HAVE 
BOTH SIGNIFICANT AND IMMEDIATE ADVERSE IMPACT ON WORKER 
HEALTH AND SAFETY. Dr. ROGER STRAS5BURG WILL INFORM YOU AS 
TO HOW SO-CALLED CANISTER-TYPE RESPIRATORS CAN BE EMPLOYED 
AND RELIED UPON FOR SHORT PERIODS OF TIME UNDER THE TYPE OF 
PERMANENT STANDARD THE INDUSTRY CAN SUPPORT. 
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Other testimony from a series of witnesses who 

HAVE BOTH OBJECTIVE TEST DATA AND PERSONAL EXPERTISE PER¬ 
TAINING TO THE HANDLING AND USE OF PVC FOR FABRICATION WILL, 

I 

WE BELIEVE, CONVINCE THE DEPARTMENT OF THE ADVISABILITY AND 
REASONABLENESS OF MAKING CLARIFYING CHANGES IN THE STANDARD 

i 

SO THAT ITS APPLICATION WILL, WITH PERHAPS MINOR EXCEPTIONS, j 

BE LIMITED TO THOSE WHO MAKE AND SELL ONLY MONOMER AND 

POLYMERS, ; 

. 

This will be the thrust of our case, It is one 

IN WHICH WE HAVE FAITH; ONE THAT WE BELIEVE THE INDUSTRY'S 
WORKERS SHOULD SUPPORT; AND ONE THAT, IF APPROPRIATELY RF-- 
FLECTF.D IN THE STANDARD ADOPTED, WOULD ALLOW THE INDUSTRY 
TO CONTINUE TO SERVE THE PUBLIC INTEREST, 

While our major plea is for a change in the "no 

DETECTABLE LIMITS" CONCEPT IN FAVOR OF WHAT IS TRULY 
FEASIBLE AND, THEREFORE, TECHNICALLY AND LEGALLY SOUND, WE 
ALSO STRONGLY URGE THAT CERTAIN OTHER ELEMENTS IN THE STANDARD 
BE CHANGED. SOME OF THESE CHANGES WE BELIEVE ARE NECESSARY 
TO AID IN SIMPLE UNDERSTANDING OF WHAT IS REQUIRED; OTHERS 
ARE URGED TO ALLOW A MORE REASONABLE HANDLING OF DAY-TO-DAY 
PROBLEMS IN A WAY THAI IS CONSISTENT WITH PRACTICABILITY, 


AND CONTINUED INDUSTRY VIABILITY. 
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The changes recommended are in all cases substantive 

AND NECESSARY AS WE SEE THEM. As TO ALL OF THESE. I WOULD 
ASK YOUR HONOR TO RECEIVE FOR THE RECORD THE SET OF STANDARD 
REVISION RECOMMENDATIONS ATTACHED TO MY STATEMENT. OUR HOPE 
IS THAT THIS WRITTEN TABULATION WILL FACILITATE RECOGNITION 
OF SUCH LANGUAGE IN THE PROPOSED STANDARD WHICH WE DEEM 
UNDULY BURDENSOME. UNNECESSARY. OR UNCLEAR. AND WILL AID 

the Department in considering our specific recommendations 

FOR CHANGES. 

For the most part, the recommended revisions will 

BE SELF-EXPLANATORY IN LIGHT OF THE EVIDENCE TO BE PRESENTED 
VERY SHORTLY. HOWEVER. THERE ARE A FEW AREAS WHICH I WILL 
DISCUSS NOW SINCE THEY ARE IMPORTANT TO THE INDUSTRY AND 
ARE NOT BEING DEALT WITH DIRECTLY IN THE STATEMENTS OF OUR 
OTHER WITNESSES. I BELIEVE I CAN SUMMARILY ALLUDE TO THESE 
SITUATIONS AND ASK THAT YOU BEAR WITH ME WHILE I ATTEMPT TO 
DO so: 

1, With respect to the proposed 
Paragraph 1910.93q (a) (1) . dealing with 

THE SCOPE OF THE STANDARD. SUBSEQUENT 
TESTIMONY WILL INDICATE WHY IT IS BE¬ 
LIEVED EXCESSIVELY AND INFEASIBLY BROAD. 

It should encompass only those areas and 
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OPERATIONS THAT POSE OR HAY REASONABLY 
BE EXPECTED TO POSE PROBLEMS, AND BE MADE 
INAPPLICABLE TO CERTAIN TYPES OF OPERA¬ 
TIONS, PRIMARILY PROCESSING AND FABRICA¬ 
TION PLANTS, 

2, With respect to Paragraph (b)(2), 

IT SHOULD BE REVISED TO ALLOW FOR THE 
RELATIVELY INFREQUENT BUT NECESSARY ENTRY 
OF CONTRACTORS, TRUCK DRIVERS AND SERVICE 
PERSONNEL, WHOSE SERVICES ARE REQUIRED 
FROM TIME TO TIME IN NORMAL OPERATIONS. 

3. Paragraph (b)(4) contains particu¬ 
larly VEXATIOUS LANGUAGE AND WHAT AMOUNTS 
TO A WHOLLY AMBIGUOUS AND UNWORKABLE 
DEFINITION OF "CONTAMINATED" BY EMPLOYING 
THE OPEN-ENDED CONCEPT THAT AN AREA OR 
PRODUCT COULD BE CONSIDERED CONTAMINATED 
IF IT IS "CAPABLE OF RELEASING A DETECT¬ 
ABLE LEVEL OF VINYL CHLORIDE." THIS 
NOTION IS INCONSISTENT WITH OTHER OSHA 
STANDARDS IN ITS LACK OF FINITENESS. 

There are situations where sub¬ 
stances BELIEVED TO BE 100 TO 1000 TIMES 


I 

! 


\ A 
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AS CARCINOGENIC AS VINYL CHLORIDE MAY 
ULTIMATELY BE SHOWN TO BE ARE TREATED MUCH 

more sensibly, For this reason, we urge 
that this definition be altered so that 

IT REFLECTS THE AVERAGE EXPOSURE LIMIT TO 
BE ADVANCED BY Mr, VlTTONE AS TO VINYL 
MONOMER, AND THAT NO AREA BE CONSIDERED 
CONTAMINATED WHERE THE POLYVINYL CHLORIDE 

received or used therein contains less 

THAN 0,1% RESIDUAL MONOMER NOW, OR LESS 
THAN 0.01% RESIDUAL MONOMER BY OCTOBER 5 , 

1977, The limitations suggested by this 

TYPE OF DEFINITION WOULD BE AS STRINGENT 
IMMEDIATELY AS THOSE IMPOSED ON SUCH KNOWN 
CARCINOGENS AS 4-AMINOD I PHENYL—"THE MOST 
HAZARDOUS AROMATIC AMINE REGARDING CARCINO¬ 
GENIC POTENTIAL," (SEE SECTION 1910.93(k)) 
AND BIS-CHLOROMETHYL ETHER, (SEE SECTION 

1910.95(h)), By 1977 it would be ten times 

more STRINGENT BARRING THE ACQUISITION OF 
NEW DA IA WHICH MAY WELL PROVE THAT THE 
0,1% LIMITATION IS UNDULY HARSH, 

4. The definition of "emergency" in 
Paragraph (b)(3) should be altered further. 


* 

\ 
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EVEN assuming that other provisions in 

THE STANDARD ARE CHANGED SO AS TO REFLECT 
FEASIBLE EXPOSURE LIMITS INSTEAD OF THE 
"NO DETECTABLE" CONCEPT PRESENTLY CONTEM¬ 
PLATED. AS THE DEFINITION NOW READS, A 
MINOR SPILL OR LEAK WOULD CONSTITUTE AN 

"emergency" and could trigger major action 
UNNECESSARILY. In LIEU OF THIS DEFINITION, 

IT IS RESPECTFULLY URGED THAT THE STANDARD 
BE CHANGED SO THAT IT WILL FOLLOW THE NIOSH 
RECOMMENDATIONS OF MARCH 11, 197^ WHEREIN AN 
EMERGENCY WAS DEFINED AS "... AN UNFORESEEN 
CIRCUMSTANCE OR SET OF CIRCUMSTANCES, SUCH 
AS A RUPTURED TRANSFER LINE, RESULTING IN 
THE RELEASE OF VINYL CHLORIDE SUFFICIENT 
TO PRODUCE ACUTE SYMPTOMS AMONG WORKERS 
EXPOSED OR HAVING CONTACT WITH VINYL CHLORIDE, 

5. With respect to Paragraph (b) (10), 

AN IMPORTANT CLARIFICATION SHOULD BE MADE 
TO REFLECT ACTUAL INDUSTRY PRACTICES, The 
DEFINITION AS WRITTEN WOULD DEFINE AS FABRI¬ 
CATED PRODUCTS "FILM, SHEET, BLOCK, BAR, OR 
EXTRUSION STOCK," So THAT THIS DEFINITION 






- 13 - 


WILL COMPORT WITH INDUSTRY TERMINOLOGY, 

AND THEREBY AVOID UNINTENTIONAL CONFUSION, 
THE SECTION SHOULD BE REVISED IN PERTINENT 
PART TO COVER AS FABRICATED PRODUCTS ''FILM, 
SHEET, BLOCK, BAR, EXTRUDED STOCK, AND 
DICED OR PELLETIZED COMPOUNDS." 

6. Regarding all of Section (e), the 

TABLE ATTACHED TO THIS TESTIMONY REFLECTS 
RECOMMENDED CHANGES DEEMED ESSENTIAL, AS 
WILL BE INDICATED BY Drt, StEHL. OF THE DOW 

Chemical Company, this being the thrust of 

HIS PRESENTATION. In ADDITION, OF COURSE, 
THE RECOMMENDATION SET FORTH IN THE ATTACH¬ 
MENT TO MY TESTIMONY REFLECTS THE INDUSTRY 
POSITION FAVORING CONSTANT SEQUENTIAL MON¬ 
ITORING, WITH SPECIFIED PROCEDURES, IN LIEU 
OF THE PRESENTLY PROPOSED 95 1 CONFIDENCE 
LEVEL REQUIREMENT WHICH WE CONSIDER TO BE 
VAGUE AMD, PRACTICALLY SPEAKING, MEANINGLESS. 

7. Particular mention must be made 

HERE RELATIVE TO THE SUBJECT OF EMPLOYEE 
OBSERVATION OF MONITORING AND MEASURING. 

Certainly the industry does not take issue 








% 





8, The matter of signs and labels 
covered in Section (k) of the proposed 

PERMANENT STANDARD IS OF ENORMOUS CONCERN 
TO THE INDUSTRY. In AN ERA WHEN THE PUBLIC., 
INCLUDING THE WORK POPULATION, HAS BEEN SO 
BOMBARDED BY PEREMPTORY WARNINGS AND CAUTION¬ 
ARY LABELS TO THE POINT WHERE ALL CHARACTER¬ 
IZING LANGUAGE TENDS TO BECOME MEANINGLESS 
(EXCEPT TO REGULATORS IN OTHER FIELDS AND TO 
PRODUCT LIABILITY ATTORNEYS), WE ARE UNABLE 
TO SEE HOW THE PUBLIC INTEREST WOULD BE 
SERVED BY THE TYPE OF SIGN AND LABELING 
LANGUAGE THUS FAR RECOMMENDED. 

While this language may be deemed 

CONSISTENT WITH REQUIREMENTS FOR PROVEN 
AND HIGHLY POTENT CARCINOGENS, IT IS 
CERTAINLY NOT CONSISTENT WITH THE TYPE OF 
SIGN AND LABELING REQUIREMENTS DEEMED AC¬ 
CEPTABLE BY OSIIA IN CASES WHERE LESS IN¬ 
FORMED PARTIES ARE APT TO BE VIEWING SUCH 
SIGNS AND LABELS REGULARLY. THUS, FOR 
EXAMPLE, IN THE CASE OF ASBESTOS WHERE IT 
WAS RECOGNIZED THAT CONTAINERS, SHIPPING 
VEHICLES, AND OTHER MEDIA WITH PUBLIC 
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VISIBILITY WOULD BE INVOLVED, THE DEPART¬ 
MENT ACCEPTED AND THE U, S. COURT OF APPEALS 
APPROVED LANGUAGE WHERE THE EMPHASIS WAS 
UPON THE PRECAUTIONARY STEPS TO BE TAKEN, 

NO- T HE NATURE OF THE SUBSTANCE, COMMON 

i 

SENSE WOULD APPEAR TO DICTATE THAT EXPLICIT | 

INSTRUCTIONS ON HOW TO DEAL WITH A SUBSTANCE 

OR PRODUCT WILL BE MORE HELPFUL TO THOSE WHO 

MIGHT BE EXPOSED THAN WILL SCARE LABELS 

WHICH INDICATE ONLY THAT SOMETHING IS TO BE 

FEARED, RATHER THAN DEALT WITH REASONABLY, | 

i 

For THIS REASON, AND ON THE BASIS 
OF THE PRACTICES WHICH EXIST WHERE OTHER ; 

HAZARDOUS SUBSTANCES MAY HAVE TO BE EN~ j 

COUNTERED BY EMPLOYEES OF VARYING DEGREES 

< 

OF TECHNICAL EXPERTISE, AND SUSCEPTIBILITY 

» 

TO ANXIETY, IT IS RECOMMENDED THAT THE I 

| 

CONCEPT OF EMPHASIZING THE IDEA OF "CANCER 
SUSPECT AGENT" BE REPLACED SO THAT ANY 
REGULATED AREA SIGNS REQUIRED BY THE STAN¬ 
DARDS WOULD read: 

i 

i 

i 

* 
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Vinyl Chloride Vapor Hazard. 

Use Assigned Protective Equipment When A. -.a 
Signal Is Activated 

When Signal In Activated, Do Not Remain In A.' *r r Area 
Unless Your Work Requires It. 

Breathing Excessive Quantities of Vinyl Chlor V ) 
May Be Hazardous To Your Health 


With respect to warning labels or 

SIGNS TO BE PLACED ON SHIPPING CONTAINERS 
OF ANY TYPE FOR .VI TbE 
FOLLOWING LANGUAGE IS SUGGESTED: 


Vinyl Chloride 
Danger 

Extremely Flammable Gas Under Pressure 
May Polymerize With Explosive Force 
Avoid Contact With Liquid Or Vapor Unless Fnl 
Protected By Authorized Equipment. 

In The Event Of Acute Exposure Seek Medical 
Assistance Immediately. 


With respect to warning labels or 

SIGNS TO BE PLACED ON SHIPPING CONTAINERS 
OF ANY TYPE LQR_JLQ1 JEY1NY1—£L!L.QEJLD£-» THE 
FOLLOWING LANGUAGE IS SUGGESTED: 


Polyvinyl Chloride 
Caution 

Contains Vinyl Chloride 
Avoid Breathing Vapor Or Dust 
Closed Containers Of Polyvinyl Chloride May Ccnln.n 
Vapor Levels Of Vinyl Chloride Which May 
Be Hazardous To Your Health. 

Open Only In Well-Ventilated Areas Or Wear Respi • r «~or\ 

Protection. 







The importance of the labeling re¬ 
quirements is difficult to over-emphasize 

FOR A VARIETY OF REASONS, CERTAINLY THE 
MOST IMPORTANT ONE HAS BEEN STATED ABOVE, 

I.E. LABELING SHOULD BE DESIGNED TO PROVIDE 
THOSE WHO NEED THE INFORMATION WITH METHODS 
FOR DEALING WITH THE PROBLEM, RATHER THAN 
A BASIS UPON WHICH TO PANIC BECAUSE OF A 
DISEASE CHARACTERIZATION, 

In light of the economic importance 

OF ASSURING CONTINUED PRODUCTION AND SUPPLY 
OF POLYVINYL CHLORIDE RESINS WITHOUT ADDING 
UNNECESSARILY TO THE COSTS THEREOF, IT MUST 
ALSO BE BORNE IN MIND THAT CHARACTERIZING 
THE MATERIAL AS PRESENTLY PROPOSED COULD 
LEAD TO THE IMPOSITION OF TRANSPORTATION 
BANS BY SOME STATES—PROPOSALS TO DO PRE¬ 
CISELY THIS HAVING ALREADY BEEN ADVANCED 

in the State of New Jersey—and would un¬ 
doubtedly ARM THE OVERZCALOUS WITH WHAT 
THEY MIGHT CONSIDER A P R IM A EAC1EL CASE IN 
SOME SPECIOUS PRODUCTS LIABILITY PROCEEDINGS, 
IT IS IMPOSSIBLE FOR US TO SEE HOW THIS 
WOULD SLRVE THE OBJECTIVES OF THE OCCUPATIONAL 






Safety and Health Act or any aspect of 

THE PUBLIC INTEREST. 

We NOW ASK THAT CAREFUL ATTENTION BE GIVEN TO THE 
PRESENTATIONS OF THE REMAINDER OF OUR PANEL AND URGE THAT 
ANY PERMANENT STANDARD ADOPTED TAKE INTO CAREFUL ACCOUNT ALL 
OF THE INFORMATION SO PROVIDED. 
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Pr oposed Standard 
fobjections Underlined) 


Recommended Chances \J 


III 

Comments 


S 1910.93q Vinyl CMoridr. 

\ <a> Scare cni ep?.’!c;r.'o.n. (1) Tr.Ls 

senior. tpp'.:« to su-.y seta or operation 
la vh::h vinyl ch’.oriii (chlsrcetltene), 
Chomiral Atxt.acu Fe.-^!co R^jistry Z>’o. 
TiCiS. u c.anulacturcd. reacted, re¬ 
lease:!. rcpac'—jcU. itored. cr used, In* 
cl-cUr.z area: end ox rations Ir.volvdr.g 
polyvinyl thlor.dj v- f'-t--’-Vn 

i * ■. ' *■ r~* -7' V -. - r 


12) TICs soc;tcs) docs not apply to tha 
har.dLr.j or tuts cd 'abrtoated products 
roads enUssly.w. jn part od xlyv-pyl 
cidortde.- 


(e) (1) .. .which contair.3 0.1% or more of 
residual vinyl chloride on and after Cot. 
5, 1274, and which contains 0.01% or more 
of residual vinyl chloride on and after 
Get. 5, 1977. 


(a) (2)...nor ro the handling or use of 
polyvinyl chloride that complies with 
tha residual vinyl chloride*limitations 
set forth in paragraph (a)(1). 



Add a new paragraph (b) to read as follows 
and reletter all succeeding paragraohs 
accordingly: 


* * * 

(b) Permissible exposure to vinyl chloride. 


(b)(1) For polyvinyl chloride production 
facilities. 

(i) Standard effective Oct. 5, 1974. 
The maximum concentration of vinyl 
chloride to which any employee may 
be exposed shall not exceed 40 ppm 
nor shall the time-weighted average 
concentration exceed 25 ppm. 


This will set forth the exposure 
limitations recommenced by the 
various witnesses. It also re¬ 
flects the recommendations of 
different standards for different 
manufacturing operations to set work 
place levels as lew as feasible. 


1/ The recommended changes are submitted as substituted language for that underlined in Column I 
unless it is indicated in Column I that language from Column II is submitted to be added to the 
proposed section as in the case of Section (a)(2). 
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Uii) Standard effective Oct. 5 197 s 

““?« concentration of viiyl 
cnlonde to which any ema’o-pp v 

shaU the S not . e ;' :CGGd 25 ppm n £ r 
wg timc-wcie-ht»d ___ 

centration exceed 10 p?rn . g_ C ° n ~ 


facilities. F ° r Vlnyl chlor ide production 

ij! Standard effective Oct. 5 , 1974 

*.e maximum concentration of vinvl 
chloride to which anv employ'-" n av bo 

^?f e i £h " U not exceed 2? y Sn“S r 

shell the time-weighted averaoe con¬ 
centration exceed 10 pom. 

(pi) Standard effective Oct 5 107 = 

concentration of viiyj ’ 

c“oIod%Slf i2) “ y e 3‘ ,1 °y« cay be 
snail not exceed 10 pom nor 

c-nt-aSon t e Ire ‘ V ^ i f hted ave »Sre cen- 
c_..t^ation exceed 5 ppm. 
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ib) Dc.'.~.itiortt. ( 1 ) -Assistant Secre¬ 
tary" mein* me Assistant Secretary of 
Libor for Occupational Safety and 
Ilea;;!'.. U S. Department of Labor or hla 
dtsipr.ee. 

(2> "Authorised f m-'ny pj" n-.eans an 
employee r r.'.se dut..s reyrire him. to be 
In the rrsulated area ar.d who has been 
ipecif.caUy ar'pr.ed by the employer; 
ar ar v t she r ” * LIT ' ’ ■" h etl 

ij' ' L.osrl container” means any 
coats.:;cr t. loch prevents the release of 
vinyl chloride to ll.c environment. 

<4' "Contaminated" r* f '‘.rs c apable 
-cl • ry a delectable".*Trr*iTTr?7 i* 


ti> " Decontamination" means reduc¬ 
tion of vinyl chloride concentrations by 
less than ■;.'' y*. s> 

‘6> an » !r. 


ILL 


.'. I y ~ 


>.) "D.rector" means the D.rector, Na- 
t.or.a. I.-.v:.;u:e for Occupational Safety 
ar.. r-.eahh. or ar.y person directed by 
him or me Secretary of Health. Educa- 
t.on. ar.d V.'elfarc bo act for the Director. 

<E) "Emcrjcney” means ar. unfcrsec.n 
ca-e—stance or set of circumstances, ry- 
U-" : " ~ rel-ve of v;.-.v: chlcr; :~ 


siyaac' a.e.:„ as.1.7"contact 
With ' -• 1 -- . . - -e. J 

„ ' Sabrlcated product’’ means a 

P-cidct or part of such product. 
7 r-'-rr-'.yl ohlsr.de. entirely cr In 
Irc.dwi; cem.inr.lshed products 
such as has, sheet, tloolc, bar, or e v 1 r;- 


(c)(2 ) "Authorised personnel".; and 
other personnel such as truck drivers, 
contractors, service personnel and others 
whose legitimate duties require their 
occasional presence in operating areas. 


(c)(4)... means, 
in the workplace 
a level of vinyl 
in excess of the 
paragraph (b). 


a level of vinyl chloride 
or materials that produce 
chloride in the workplace 
limitations sat forth in 


(c) (5) .. . the levels set forth in para 1 
graph (b) . 


(c) (6 )... [Omit] 


(c) (8 )... such as a ruptured transfer line 
resulting in the release of vinyl chloride 
s'ufz^cier.t to produce acuta symptoms among 
wc-xers exposed to or having contact with 
the vinyl chloride. 


This entire subparagraph will not 
be required if the proposed limi¬ 
tations (paragraph(b)) are adopted. 

This reflects the NIOSK March 11, ■ 
1974 definition of an emergencyT" 


(c)(3)... liquid vinyl chloride or inhalation 
v -^-yl chloride gas ir. excess of permissib 1 e 
levels set forth in paragraph (b). 


Personnel using protective equip¬ 
ment are net exposed to the 
vinyl chloride. 


(c)(10 )...extruded stock, or diced or 
pelletized product made from the fore¬ 
going. 


This corresponds co commercial 
practice ar.d nomenclature. 
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i J/*' Reiu'.itei c.rczs. (l) a rerouted 
7 j a 'f* s r-°, ** *it*b:ishtd where (1) vlr.yl • 
er^ori^e U ^-.anu-'e^lured. reacted, re- 
leace-. reaachrcfd, e’.orcd. or -cicd- or 

v ch!o . r: -", ta pa^i p' Tf. 

•Z~~y~~r. ~h~-l :7d. Ver. ~ J2* ■ 

repsr^accc!. 4tor«!. or used. * ; 

< 2 > Acccvi to related areas ihsh ha 
lo ftutiacrlscd £-^oy *?3 •• • . 

tw) A £~„y rosier 01 f; t,"»s 

tZ-r.tr’ 1 M._*r*^•* i_v •_rr-t . 

— . • J ,*“ 3 re.'tc.'s, or fuir*-r.:^r.s* 

•i.“.c.-tfo: t w.ali be kc?; 7cr tt ijost JO 
yours. •'• - 

< e) c r.: forin 7 .. (1) : Svcry* rc rulutc4: 

F** —— ^ r^r.ft^d f* r r:-^ r - v «: 

l - i ■lutein*' y fhftll fVAr:r-» th**/ 

If-V 1 '*'*"' "i22sr- 

C-' •• . fve. r* ' ri‘. •'*** 


* 


2/ 

(e) (1) (ii)... containing levels of residual vinyl 
chloride in excess of the limits set forth in 
paragraph (a)(1)... 

(e)(2 )...personnel. 

(e)(3)...personnel whose duties regularly require 
their entry into regulated areas shall be made 
ar.d maintained... 30... 


(f) (1^...constantly; sequentially monitored for 
levels of vinyl chloride at appropriate intervals 
so as to yield readings taker! over a 10 minute 
integrated sample period representative of vir.yl 
chloride concentrations in the area, or the 
equivalent thereof. 


(f)(2) Delete, and add the following: 

(f)(2) (i) Probes shall be so located in every 

regulated area as to provide a statistically •», 

valid sample of the workplace atmosphere. 

Analysis shall be conducted on samples obtained 
from each probe in a sequential manner so that 
the atmosphere at each site is analyzed. 

(f)(2)(ii) The analytical instruments shall be 
periodically checked and re-calibrated to assure 
proper functioning in accordance with good 
analytical practices. 

(f) (2) (iii) The monitoring equipment shall 
produce ar. audible and visible alarm in anv 
plant area when the concentration of vinyl 
chloride in that area exceeds the limit set 
forth in paragraph (b). 

2/ This paragraph in the proposed standard should be lettered "(d)"; it is shown as "(e)" in the 
Reco:r.rr.enced changes" because of the recoirciended inclusion of a new paragraph (b). 






u 


(31 Ex.plnyce: cr their rep- 

rcser.tatives iha'.l te aSOTin-S - -- '-'■rxr- 
1 y to ciser. c mcrutorinj or.d tr.ctwuv 
lr.j re;u-rod by this p.trbcraph. 

<1> Where ex ercise cf ;-n o -ntrt'n ltY 

r,L 

■ ««. ■- - • • _- rt .jv- 5 , 

t-fU. ■' ' f ■'/ ~ ;’v '" 7 ^ 


r!♦ y rr- 

f - -- - A — - - ^ ■ ' ;■• - : f. . "ird rf 


(A* * 1 1 r * rH nrr.rr^’irrj 

. " r T. : 

1 •>•»**• • : r • r/itics r.ruj result* 

. C- _. '~-- - 

1 ~ 1 ^ r_he ecr.fiiti'in nr x.cn’.tor- 

-U—~-T: ~. :~*. 

— r — . .. 


lT • v "■ : • A 1:*.':arc! ric 


• t«) Accurate ar.i complete records of 
ad required ir.orutorir.; thall bo made 
and rtaialadr.ed for not less than 21 

• years. Each a record shad it) state Inc 
cate of ruch Tr.ontwrtr.tr and the levels 
detorhained; ir.i (U) ldctUfy the lastru- 

' menu and methods used. 


.t'dL’.V-VCi-il ,• 


(f) (2) (iv) The monitoring equipment shell 
produce an audible and visible alarm, readily 
distinguishable from that required by 
(f) (2) (iii), in any plant area when the 
concentration of vinyl chloride in that area 
exceeds 100 com. 


(f)(3)...elected...a reasonable opportunity. 


(f) (3) (i) through (f)(3) (iii) - [Delete] 
Replace by: 

(f)(3)(i) Summaries of monitoring results 
including the daily maximum and average for 
each probe location shall be kept available, 
employees or tr.eir electee representatives 
shall have reasonable opportunities to in¬ 
spect tne raw data from which the summaries 
have been prepared. 


(f) (4)...30... 


It is anticipated that the 
constant sequential monitor¬ 
ing envisioned here will result 
in instrument charts and/or 
computer print-outs. The only 
meaningful information cer.erar.ad 
would be the surmaries referred to 
in the "recommended change". 

Since the probes will be”in fixed 
locations, "observation" here 
would have r.o practical signifi¬ 
cance and the details sat forth 
in the proposed standard have 
no applicability. 






*■' r t'r-.’.i/ oh • 



i..) Wherever fcr.-ifcle cr.sin.'crir.s 
controls ar.d voryrrr.ct'.ce r.-.hcds 
which ccn be instituted Immediately are 
not sutcie..t la reduce ccr.ci.ntrati-ni of 
v-nyl chloride 0 o', cv. the V~ ‘ ^ 1 _■ ^l_ 
th..’y shall nonetheless to uieii'uTretluce 
the concentrations to the 1 jv.cs'. pr.nc- 
t.coble level, :.r.d rhrdl be supplemented 
by nears of respirators !n accordance 
woth parapraph fra of this section; 

• (111) Whenever r.o feasible er.nincevlr.s 
cor.'.rcl or wcrhpracttcc rr.c.l.od car. be 
instituted Iran. biately. 1.—tr.cd.ite res- 
p:ra:ory prolecixr. shall be provided bn 
sccorda--.ee with paragraph (c) of this 
section: and 

(iv) Ip. ar.y care covered by parapraph 
■(f)(1) ( 11 ) or ill)) of this section, the 
e.T.pl;yer shall also undertake as soon as 
■practicable a prcinm to reduce airborne 
•concentrations cf vinyl chloride below 
“-he d«.; »pi?.h’ "_1rvf! cr to the greatest 
exier.l feas.aie. c~.'iy by means of er.pl- 
hetcini controls ar.d wcriipnotUa meth¬ 
ods ami as soon as feasible. : .» a 



n * r’&n f.n i r t | . 


(g)(1)(i)...[Same as (g)(1)1 
(g)(1)(ii)...[Same as (g)(1) ]...h 


(g)(1)iv).„.the limits set forth in 
paragraph (b),... 
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f'-'iT’sl'rn/ protection, d) a rcs- 
^.ra-o.-y pro:«:!on program ih acco.-d- 
Rll v ‘ ' s; 3 134 chad b: established 

t c ' 'rr?^r‘ c: \,V'- Q:e rC3 " ! -^.-s c.-a 

xc<;«^t w k o be .xd by thistfctlor.. 

■ '** I; C :r r - crs used crjy in 

c_?_ o. «....i»cr.c7 ar.d vhere rryol-cd 

?,,r‘ 7 . ct " cr o: Uls ccc.iom 

; v .;r: -- c : p 1 - 1 ' ril -= sr. ct 
c -‘ : -d con taels or wo.-l- 

■ p.—c.ice methods. 

'»> R«s»r&‘rfr* or comtinttlons of 


rsrp:ra‘.or5 dcr 


• election c;oin.5t vinyl 




c^:r:de shall be Klociod n-cm 
Uefcbo-.mt: 

‘11 A positive prea-ura r-v 
ifldtCI'J'v;'* ' of «i:n*rh.r: 

• i.<* a•* ■ 


.'• ar._ mode; 


use prtvsur ____ 

't'lilf' £ i~e 'C" preacure- 

ff.-r;-? r-'-- «:?*«(» cp«r- 

*■—*_- — e P--isJd.-c-icm.nni mods and 

J_PfSMure-deRisrvti se'.r-conialr.ed 

prlmlV'-dcm^d'mcdcTc- 1 ”^ * ^ 

rj . <:v i,’ f- cc.-'.'oh-.ailon type "C’ 1 co.-.tf.u- 
demand «--coaatesd 


(h) (3) (i) 
breathing 


..self-contained or air supplied 

3ppciITu. ulI3 • 


(n) (3).(ii) ...self-contained cr 
breathing apparatus. 


air 


supplied 


(h) (3)(iii) [Delete] 


Add the following new paragraph: 


(h)(3)(v) A half-face, canister-type mask 
when the concentration of vinyl chloride 

^ C Y e t ^ n li " St set forth in paragraph (b) 
but below 100 con. 

Until a suitable indicator system has been 
developed no show when the canister is 
r.o longer effective, each regulated area 
sha„l develop a work-practice rule that 
P-syiccs :cr the replacement of used 
canisters when such canisters have 
consumed 50S of specified capacity but 
no less than daily replacement when such 
canisters have been used at all. 
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<h> ProUeUve elothir.j. (1) Jqrroloyccs 
cT' ,r * r*'jL'i ** *ri* «’:■ v.. ..’7^ 

r'-Tw : 1’ !r 

r’T^' * r ' t •“. .. :.r.v. r .f. r.o 

^ - ' »_' — » •• ' * ■ *■• 

».< Wr.trc polyv myi cTJorlSs powder 
conhalnm; d ''-ccl r-bl o le v els cf v inyl 
eh’x'-is. u nr.p.cycci iim 

Hu it: 

i!) Provided and required to wear 
herutccvertn;*; 

(it) Rrquted to remove /'"..rrr'.’y'-'vj 
£ l - > "'-r nt each exit from the rccidttcd 
area: ar.d 

<HI) • r-L'lr et to shower »;>»r th<* last 

f y*. t r> f f ‘ ? .* ■> v"""” - "" - " " ~ 

'"i j ) Cu_". nolcctlve be 

provided whenever c-r...".r.'_r.ot-.i or 
soiled, but r.ct leas frequently than 
vcc'.dy. Ccr.ta.Tdr.alcd r'd.'.,"!rx shall be 
deccr.tacrdnatcd before ccuse oy removal 
tor laur.dcrlnj or disposal. 


(1) 

H 

'.Qcr.c 

/jc.'.’i 

ties c r.d practices. 

Cl) 


ere err. 

plcyccs arc required 

by 

tSi is 

see 

t!cn to 

wear 

protective clcihl 

r.Z 

iZl 

c; 

ulprr.cn 

t. cb 

ar.qc rooms sh 

a’d 

be 

P" 

:v;dcd 

in • 

accordance w: 

lit 

i !•* 

. 0.1 

'.1(c). 





ill Where employees are required by 
this section to shower, shower facilities 
shall be prov.ded In aoacrdar.ee with 
t 1510.141(d)(3). 

( 3 ) 5 * ~ * ■- T 

cr 5 rn• r .~ * r. -_y. *7 7 c _"^T v ''r.? 

c.-~ - >• -£r'• ~ r• >7"r T ^J;^ ,: x 

dx ?h«ttt; ~'C'::':——L.xd 

B- -• "1 S.'.'VS. ■-... 


(i)(1) This item should be'deleted. 


(i)(2)...levels of vinyl chloride in 
excess of the limit set forth in 
paragraph (a)... [delete ''also”] 

(i) (2)(ii)...excess polyvinyl chloride 
powder from clothing by vacuuming or 
brushing... 


(i) (2) (iii) [Delete] 

(i) (3).. .headcoverir.gs... 
...headcovarings... 


(j) (3) Storage or consumption of 
smoking products are prohibited in 
regulated areas. 


Under general working 
circumstances special pro¬ 
tective clothing is neither 
available nor necessary. 


V7e see no useful purpose being 
served by this requirement. 


We see no reason why 
chewing gum or the use of 
cosmetics should be barred. 















•'j> Sner-tati- siltalisrw. U) A writ- 
’“ f ~ cp-or-hcaii plan lor c.T.cngcr.cv 
shai: t* developed .'or each 
Joied area. 

<;/ Its lit event o1 an emergency, ap- 
prop.-.-to portions o.' th.e plan shcul b< 

• pot into eperation. 

in Hooardous conditions created by 
C-.c emergency shall te eliminated anc 
l-.e cdccted sica shall to dcccr.iaur.l- 
sated prior to tic xccar.pt.or. el normal 

tr) Special medical surveillance by c 
phyuciout shall be Instituted within 2<- 
hc-rs Icr cm.ployccc present In the al- 
lectcd are a at the t.m.e cl tr.c emergency. 

i:d) Where an employee has a known 
(cr.L^c't vntJi ^*y'^ % \ • /■ • ’ n-i sue*' 

employee sh.a’. .« _*ca to s..liver a> 

tatu a* p-osr.ale. uniisa cor tea Indicated 
by p..,real injuries. 

it, ) An ^ incident report cn the err.er- 
pcacy tnall be reported as required If 
P—m.graph. «;)<:) C f this .-cotton. 

13 . Such authortoed employes shall 
be trained in a program relaf.n.t to the 
rntoards cl vinyl cldarhdi and the pre- 
eauiuch.s lor s_ic use. 

*1:- Prurua shall Include: 

(A) . .o nat ure cl the lire hao.trJ. anc 
- - - ncdor-.ary protective steps; 

, ‘. E, J "-•'-re cl the tone h.r.rard 

.ne.ud.ng local and systemic c .Toots, 
acute ar.d chrome ctleots Including 
rpec-Tcally the careiaoger.ic h.asard: 

*C) - he specdlo nature cl or err.t.oro 
w^.;mh could result in cspociu-c to v.ty. 
c.-.rj?, ar.ci r.ccc-£iiry pro'.-.ciive ilcpsi 
Oi Th.e purpose l .r ar.d application 
ol the medical s-a-.kSlr_-.ee program: 

la) rite purp-sse lor and appboatian 
ol decor.a*.m!r.at;cn pract.cco; 

Pta-pooc Icr ar.d si.-.rulicance 
‘ *—erper.ey p.-acticcs ar.d procedures 
<G) The employee's spoci!lc r'le under 
. cm.a! operating cr emergency condl- 
> or.s; 

’•f* Sp.og'o Inlcrm.atlor. to aid the 
em.p.oyee an rcoe.gr.lhon ar.d evaluation 
ol conditions and siiuatior.s which - - 
resu.: :r. the rcieaoc cf vinyl chlc.-id.; 

'D Th.e purpose lor and application 
o. epics.c f.nt aid procedures ur.o prac¬ 
tices; 

<J> A review cl this standard at the 
emp.oyec's first tr.V.nS-.g and iudcct.-i- 
r ~V.r ' -=d annually th.irc_I-.er 

■ -) A., m. ate rials relating to the pro¬ 
gram ahull be provided upon request to 
authorised representatives ol ti-.e Aauist- 
sat Secretary and the Director. 


(k)(2)(iii)...an amount sufficient to create 
an emergency... 


(k)(3) [This paragraph relatas to a desirable 
general training program, not to emergencies. 
Ke recommend that it be placed in a separata 
lettered paragraph.] 


to 












■ 


, w-..'. .*-c. v •' .Jh. .. 


(l) (l) 


ik) 5 i;r_r crj /abcij. (1) Fntrar.ca* to 
re jtd ated areas chaU be posted with sler.s 
beanr.i tire lecer.d: • 

r-y —AT TA 

2 /'< Area* ecr.tairdr.c operations cov- 
ered lr. p.iri;raph tic) <1> (-1) ci litis sec- 
t.cn iljdi be posted with aipni teanns 
lira icper.d: 

C- ^ r ~ ~ ~ / / • ' P. 

CNbV 

(2) Cor.u-.r.er. ci voaUt or elder n- 
tens Is coritdo-oaied wild vlayl cidcride 
cl-ad be iiit'.ed: -r. • •••■ 

. '•T-rii_'' r i <' r 'T>z. rovr-A’nNATdo * 

• • . t ' ^..1 

Cilice?ACF\*T. 

** ^ T j xr * >l> ^ c ~~ f ~-* "**~ — :~r ST« 


VINYL CHLORIDE VAPOR HAZARD 
USE .ASSIGNED PROTECTIVE EQUIPMENT WHEN ALARM 
SICNAL IS ACTIVATED 

WHEN SIGNAL IS ACTIVATED, DO NOT REMAIN IN ALARM AREA 
UNLESS YOUR WORK REQUIRES IT 
EREATKING EXCESSIVE QUANTITIES OF VINYL CHLORIDE VAPOR 
MAY EE HAZARDOUS TO YOUR HEALTH 
AUTHORISED PERSONNEL ONLY 


( 1 ) ( 2 ) 


VINYL CHLORIDE VAPOR IN THIS AREA 
PROTECTIVE CLOTHING AND 
RESPIRATORS REQUIRED 
AUTHORIZED PERSONNEL ONLY 


(1)(3) 


VINYL CHLORIDE CONTAMINATED MATERIAL 
MAY BE HAZARDOUS TO YOUR HEALTH 
DISPOSE OF OR DECONTAMINATE USING ADEQUATE 
VENTILATION OR PROTECTIVE EQUIPMENT 


2 / ls sssuT'^d that the paragraph (k) (1) (4) to which reference is made in this paragraph should read 
paragraph (1) (4). 










- > (4) Co-Miners cf polyvinyl chloride 
'j- Cs.z.^.r-r.z l-.v ’5 of Yir.^i 

,• *' • * • c£i-S ".. ~~. •- -1' t • •* -v 

V •- a?/:: ' "~' : ."v".''. .\.-. -■ :J^’r2 "'■• 

• '• (5) Ccr.toincrs o: v.w'l cfclorlde rHall ; 
•'; to toSHrc: ' ' 

.* •” * 1 “V *" ’ ATT* r»r* n n»r c; ' , 


(1) (4) ... levels cf vir.vl chloride in excess of 
the limits set forth in paragraph (a)...: 


POLYVINYL CHLORIDE 
CAUTION 

CONTAINS VINYL CHLORIDE 
AVOID BREATHING VAPOR OR DUST 
CLOSED CONTAINERS OE POLYVINYL CHLORIDE MAY CONTAIN 
VAPOR LEVELS OF VINYL CHLORIDE WHICH MAY 
EE HAZARDOUS TO YOUR HEALTH 

OPEN ONLY IN KELL-VENTILATED AREAS OR VJEAR RESPIRATORY 

PROTECTION 


(1) (5)...: 


(C) No s‘.oU;:r.'. c \.aU appear on or 
•-car ur.y rc^'-ircl c'-cm. laocl or untrue-' 
V cor.lrid.cti cr detracts from 

.if-j treat o: tr-7 warato;, tor 

• V. rsitoiUca or toitruatios. • •• 


VINYL CHLORIDE 
DANGER 

EXTREMELY FLAMMABLE GAS UNDER PRESSURE 
MAY POLYMERIZE KITH EXPLOSIVE FORCE 
AVOID CONTACT WITH LIQUID OR VAPOR UNLESS FULLY 
PROTECTED BY AUTHORIZED EQUIPMENT 
IN THE EVENT OF ACUTE EXPOSURE SEEK MEDICAL 
ASSISTANCE IMMEDIATELY 


Vir.yl chloride is not a 
poison as defined by 
other governmental 
regulations. 











V 


} ■). ' / 


(!) .Vsififcnanc* end‘drcon.'cnina- 
. tie-.. (1) Emphr-dj ihill be p:-«- u P° a 

• mmed-cic cl:r.n up c! tpdis. perloc.c In- 
t -tct.cn. prempt ::pi‘- c! cr/mp merit and. 
lealti. m-.d p/eper hen-imr. ri mere and 

• c _• ;‘mcr iecar.ti--naV.on of mr.tcr.a.j 
to prevcr.i a.rbcme ccntymir.r.i.or. and 

. tce-dtri.-d vim ccr.tr-t with vir.yi ch!a- 
< ride Waste material.). equipment. and 
c-ih.er sources o! vinyl chloride In el«cd 
‘ car.va.rer:. may r.a*. bo plated in areas o! 

ejcc—.ve temperature cr sun.lpht rlr.ee 
. p«di-up ci lnlerr.il pressure may rcau.t 
} ar. r.a'._-e c! the container,. fle* or 

• cxplca.cn. ' ... 

waste realms cr other mater.'..s 
"einajmanated ruth vir.yl chlcr'.de i'r.cdl bo 
1 placed tn c'.aacd ccntatneri pend-.-.j dis- 
'. p-psid ar decent am! nation, 
j !3i Appropriate procedures shall be 
■ developed end implemented lor the de- 
' ccntamdna".an or dacpos-l of all such 
.•si-nato material. 

('.) In a__r.ter.ar.ee cr repair opera- 
picas cr. car.tar.inated—eyatoerj or 
Muipnaant. ir.e'.u_*.l vcascl entry, cm* 
p'.ayeei enpaied in such cpert-ticns a.vail 
be <i) prcv.dtd with and red'alred to 

.. - - -s.-.: r. ’ mW . .' 17 ” 

■ - -< . - ■ r - •: • s '. ' -. I\.. 

--- '* •■*■* *-r - •~''r r 


(n)(4)(i)...protective clothing, a respirator 
in accordance with paragraph (h)_of this 
section, gloves, and protective footwear. 


(in) (4) (ii) [Delete] 


Use of an air-supplied whole 
body impervious suit consti¬ 
tutes a major health ar.d safety 
hazard. The recommended change 
nermits an employee to be pro¬ 
tected where he: 

(1) uses prescription glasses, 

(2) is in' a vessel with a 
safety harness to permit 
his removal in case of 
accident, 

(3) needs to wear a hard hat. 

Since no contact with vinyl 
chloride will occur, this 
provision is unnecessary. 


i 
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t (Si P'biec'-fvc cJcthlr.? end equipment- 
ihii! be cleur. cr.d dry frr caeh use. 

(S) When vessels or pipln; ridem ;.re 
cper.ed local cxhcust ventilation ohall be 
■ provided to rcmcve tb.c eocaplr.z vapor 
frc.m oli c-ccup.cd areas. 

(7) (:) Vessels to be entered. shall first 
. be Vvdtilatei tr.i ncrufcreii ro that thj 
concentration cf vlr.y! chloride Is reduced' 
'to a level within the protection factor- 
p ’c*pibbft7 cf the protective equipment. 

tu> When vessels arc tobe entered, all 
plpl.-.Z to such vc.'rcl shall be: 

(A) Opened, blanked and tOEzed; cr 
<3i .'id*"* is in \"t, r.ot 

less than it vol.es :r. t -T..c’.c Isolate 

the vessel from any ether connection to 
xu:h hr.;, must be closed ar.d secured. 

< bi ■ No cm.plcyec shall enter a vessel, 
except when another employee properly 
trained and equipped for entry Is pres¬ 
ent and is observin'; the employee in the 
vessel.fjThc observer chill have means 
for s!~:.'J_".z for help bn the event she 
empieyce experiences problems. Under 
such ecr.a.tlsr.s. the cheer.cr thr.ll ciz- 
r.ad fer help, and shall r.ot enter to aucut 
the employee until another person Is 
present to observe. 1 

im> Trcnsportsfion foadir.p end un- 
Ic-zi'.r.j. ( 1 ) racllitlcs for the loading 
ar.d urdcadb-.E cf vinyl chloride to and 
front caata-t.ers shall have each transfer 
Isr.e ar.d vapcr-cquahalr.c line equipped 
v-.th v cr.t ccnnectlons. and shall have’ 
an !-■-• r -s purp.r.E system.. Ver.t ar.d 
purje e....«.nt shall be returned to a proc¬ 
ess stream or flared In a safe location. 

'2i Procedures shall fce developed and 
Lmpltn-.er.led for the transfer of vinyl 
ehlcr.de. Written copies of such proce¬ 
dures shall be provided employees cn- 
sa;ed bn such operations, and such em-, 
ployees shall be fully trained and re¬ 
hearsed bn all procedures. 

i3i Employees er.gr.Ecd ir. transfer op- 
eratlcr.s shall be provided with and 
required to a car respirators bn accord- 
sut.-e w.th paragraph (g) of this sccuon. 

• ri Polymer fiendfimj opercfiOR*. (J> 
Containers cf polyvinyl chloride relcas- 
l.-.j d.'vmsle levels cf vir.vl chloride 
shall -e .. i..- -lu 1 irill 1 .' 1 cWrcmilhy 
under laral exhaust ventilation which 
reduces the concentration of vinyl chlo- 
r.de below the d«i~"- 1 *-’■■> level. 

Q 1 a~- -U-.-n '- hu t not 

•• • ' lb'crjnnex- 

b* -r only 

aL rs:.b.us;_y t’i^t'isn VnEA 

by; the ctri'-i .t-atiaa cf v b-.vl c hic- 


(m) (7) (ii) (B) [Delete] 


(m)(7)(iii) Insert the following: 

... , or a mechanical standby is 
provided which requires acknowledge¬ 
ment from the mar. inside the vessel 
or. a 2 1/2 minute tire cycle and 
another nan (observer) is in the area 
to assist the nan in the vessel if he 
does not respond. 

(r.) (1) [Delete] 


Alternate B should be permitted 
for all piping. 


An inert gas purge is neither 
necessary r.cr always practicable. 
Purging back to the process is 
feasible and provides equivalent 
protection. 


(o)(1)... levels of vinyl chloride 
above t v e linits set forth in 
paragraph (a)... [Delete] 


(o)(2) [Delete] 


Testimony to be presented shews- 
that fabricating and processing 
plants pose no problems ar.d 
should be excluded from, 
coverage of the proposed 
standard. 


r 










...- 
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<o) McJicsl surveillance. Not liter 

l,;n _ 1574, a program 

! r..cd:cr.l surveillance shall be ,:-sU- 
V.ed, ,v.:d shall provide each authorised 
r.p'.oyee v..ih an opportunity Icr e>:- 
-natiar.j In accardar.tr w.th thta para- 
rr.ph. All medical tx'.rr-r.atior.a r.r.d 
.rcccdurei shall he prricrm.cd by or 
aider the supervision cf a licensed 
>=:l;r ol Mtsiclhe (MD) cr Doctor o! 
j.pu’.r.y (DO). AU medical exar.-.ir.a- 


»icns r.r.d tests shoii 


he provided without 


cost to the employes. 

(1) At the tints o: initial employment, 
cr uj»r. h-Atnutior. or screer.ir.jt, a physi¬ 
cal ex:»-r..r.lticr. shall he ;c .-Termed yiHh 
it»*7; to detect.nr en'ari e- 



cr up-cu institulicn oT 
nually thcrcadter, a 
checklist shall hs con 
p’.opce. ’ ~t r v l' 
o--• : 


itlal err.ploy.xer.t 
creer.inj. tr.d an- 
medleal history 
:letcd by the err.- 



(p)(I) [Delete] 
(p)(2) [Delete] 


(p)(3)... suitable sampleo shall be 
taken to penr.it the performance of 
all tests deemed necessary by the 
examining physician. 


(p)(4) [Delete] 


It is the concensus of medical 
opinion that there are no 
diagnostic cr screening 
procedures that will detect 
sensitivity or predisposition 
to angiosarcoma of the liver. 
Consequently a standard should 
not specify what tests should 
be performed, but should leave 
medical examinations to the 
discretion of the examining 
physician. 










IS 


Decisions as to tr.e 
sicr.isicar.ce os tests, 
ar.d recomended procedures 
should be made by the 
physician. 






II 


III 


(2) In the event th.it the employer 
ceases to do business end there U r.o suc¬ 
cessor to receive r.r.i retain his records 
fer the prescribed period, these records 
shill tc transmuted by registered mr.il 
to the Director, and each employee indi¬ 
vidually cotuicd In vrrtUss cl this 

• Til 'Employees ar.d tlielr deslrnated' 
Teprccer.tatires shall be presided f r 

to c.T;_ 7 .f.s and copy records ol tocM-ir- 
■ inj tad searurtr.z. 

U) J'crner employees shall be pre- 
V.dsd e — 5 to examine ar.ci copy records 
re.fie elm;’their oner exposures. 

. (1) Cpcn n-rltten request of any em- 

* plojee, a copy of the medical record of 
•c-och employee shall be .furbished to a 

physician cc s', phased by the employee In 
••such re-.test. 

• u> Departs. (1) Not later than. 

the folic mire trlcrmatlon shall 
bs rtpcrtod to the OSliA Area Director, 
/my cr.ar.;e L-. such Ir. formation shall be 
reported to the C21U Ares Director 
titr-h 15 daps of such change. 

tl) The addreos ar.d location of each 
establishment * hlch has cr.e or mors 
rer—lied areas: ar.d 

u) The number cf employees In each 
repuia'.ed area dunr.j normal operations; 
- includms maintenance. 

• i;j r'r the m- 



• n-.r.y bs paid- s:.iu oe 
'"i~e n.in thus para- 


’ ifi A report cf the Kcurrtr.ee of the 
i-r-*r .; and the facts obtainable at that 
lime mcludlhj a rep-ert or. i.ny medical 
treatment of effected employees shall be 
made vnhin 21 hours to the OCIIA Area 


r^ :c 

id) A -rlt’en report shall tc filed vlth 
the CSKA .Area D;re:tcr trlthln 13 
calendar days thereafter end shall ln i 

elude: 

tAi A specification of the amount of 
ma -rtai released: 

- 1 2< A description cf the area involved 

■ r.r.i the ex.er.t cf Itr.emr. and potential 
employee tapes—e and area sfleetei: 

• tC) A report on ar.y medical treat¬ 
ment cf tllreted employees and any 
medical serve—snea prcjraa tmp’.e^ 
mehled; and * 

tD) An analysis cf the circumstances 
cf the tr-ie.-M, and measures later, or 
to i* laser., trlth cpecl:'.. completion 
* dslot, to trtui further tuutlxr ttleasts. 


(d) (3). i * reasonable e. cceas*»* 
(g) (4)»»sreaaehable ccdasa* i » 


I 

(t){2}(i)»»»emergency«•* 


(rj(2)(ii)(b)* * senergenoys»» 








II 
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<3! tpor. ccrrplcilcr. cf rr.y Tr.onitcrir.a 
■ sr.r sr.caiurlr.:: shier. clsclcses thit ir.y 
■•t.T.p’.cjcs h r.s ici-nliy re:.". txpr;;C io 

•* r • f • • * - * n >• •■ * r ~ ' v* »■* «• * i* s' r *■ * <■* ^ £ iC*i 

.. ici la vr.Ur.;. The rotes sT-at: 

<:i T- ( ‘.tlversd r.ot later tim 1 J>_ 

• ^ c .• •••*. Ti 7 T ~'' **?.’ 

• • r. - “J;; 

<ii> S?v« ir.c a:;uM In Unn* 

cf ecr.ccr.trSuc^ :ir.e; zx.2. 

• '..!) c * ‘ * h A t~ 

r" f *, . V’ - 

. r * * -» jl•— • • • - % — -• • • -it n. r^ 


■fc; h-* V • ’• i-.< •«.•.■ 


(r) (3)... levels of vinyl chloride in excess of 
the liirits set forth ir. paragraph (b) .. .The 
employee shall; 


(r)(3) (i) (Delete, and replace by the 
following]: 

Be notified of the exposure as soon as 
practicable, but net later than five working 
day3 after the finding; and. 


(r)(3)(ii) Ee informed of... 


«[&). *:«>■ » r - 4 3!c) ' M „ 8U ’; u5 ?.” 

n;s. i:;j lit arc. su. tri): ^ 

x»*i CrrliT ]w. 13>*u (34 *•<<«)) • 


SUarl it V.-iUtaraa. D.C. tiJs 6 tb 

diy d May, ISTi.. 

# f. . * JCV2* wTLN2IR« • 

Sjcrjtsry I/C^o*** 

. lys. Ow.tWCCM rcsi e-O-ltlJliS 


(r)(3)(iii) [Delete, and replace by the 
following]: 

Ee notified in a timely fashion of the 
corrective action being taken. 



SlShfllVAV AdOO A1NQ, 








